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THE  ORIGm  OF  MUSIC. 

Br  HESBEBT  SPENCEB. 

^t  preparing  a  filial  edilkm  of  my  Essays — Scientific,  Politi- 
»1,  and  Spoculativo — /  have  seized  the  orrasion  for  adding  a  post- 
fprijtt  to  the  essay  on  Tlie  Origin  and  Fxmdion  of  Music.  As, 
hodied  along  with  other  matter  in  its  permanent  form,  this 
:i>l  will  he  seen  by  comparatively  frw,  it  has  seemed  desira- 
ie  to  give  it  a  wider  diffttsion  by  publishing  it  separately.] 

AN  opponent,  or  partial  opponent,  of  high  authority,  whose 
views  wore  published  some  fourteen  years  after  the  above 
68883',  must  here  be  answered :  I  mean  Mr.  Darwin.  Diligent  and 
JCareful  as  an  observer  beyond  naturalists  in  general,  and  still 
lore  beyond  tliose  who  are  untrained  in  research,  his  judgment 
^n  a  question  which  must  be  decided  by  induction  is  one  to  be 
^r  1  with  Rreat  respect.     I  think,  howuver,  examination  will 

it  in  this  instance  Mr.  Darwin's  observations  are  inade- 
^OAte,  and  his  reasonings  upon  them  inconclusive.    Swayed  by 
! line  of  sexual  selection,  he  has  loaned  toward  the  view 
lI  sic  had  its  origin  in  the  expression  of  amatory  feeling, 

^nd  has  been  led  to  overestimate  such  evidence  as  he  thinks 
favors  that  view,  while  ignoring  the  difficulties  in  its  way,  and 
le  large  amount  of  evidence  sui)j)ortiug  another  view.     Before 
insidering  the  special  reasons  for  dissenting  from  his  hypothesis, 
&t  U8  look  at  the  most  general  reasons. 

The  interjiretation  of  music  which  Mr.  Darwin  gives,  agprees 
ith  my  own  in  supposing  music  to  bo  developed  from  vocal 
loises;  but  differs  in  supposing  a  particular  chiss  of  vocal  noises 
hATG  originated  it — the  amatory  class.    I  have  aimed  to  show 
is  in  the  sounds  which  the  voice  emits 
I  ventually  gains  this  or  that  character 
roL,  nxviiL— 1 


I 
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B''    '  '  '     l.inil  of  excitement;  whereas  Mr.  Darv 

til  i  rom  those  sounds  which  thij  male  mak 

the  excitements  of  courtship,  that  they  are  consciously  made  to 
irm  the  female,  and  that  from  the  resulting  combinations  of 
Bundfl  arise  nut  love-music  only  but  music  in  general.  That  cer- 
tain tones  of  voice  and  cadences  having  some  likeness  of  nature 
are  spontaneously  used  to  express  grief,  others  to  express  joy, 
others  to  express  affection,  and  others  to  express  triumph  or  mar- 
tial ardor,  is  undeniable.  According  to  the  view  I  have  set  forth, 
the  whole  body  of  these  vocal  manifestations  of  emotion  form  the 
root  of  music.  According  to  Mr.  Darwin's  view,  the  sounds  which 
are  prompted  by  the  amatory  feeling  only,  having  originated 
musical  utterance,  there  are  derived  from  these  all  the  other  varie- 
ties of  musical  utterance  which  aim  to  express  other  kinds  of  feel- 
ing. This  roundabout  derivation  has,  I  think,  less  probability 
than  the  direct  derivation. 

This  antithesis  and  its  implications  will  perhaps  be  more 
clearly  understood  on  looking  at  the  facts  under  their  nervo-mns- 
cular  aspect.  Mr.  Darwin  recognizes  the  truth  of  the  doctrine 
with  which  the  foregoing  essay  sets  out,  that  feeling  discharges 
itself  in  action :  saying  of  the  air-breathing  vertebrata  that — 

"  Wlion  the  primeval  niembors  of  thig  class  were  strongly  excited  and  their  nm»- 
cleo  vlulently  contracted,  parposeluss  sounds  would  almoiit  certulnly  have  been 
producvd ;  and  these,  If  they  proved  in  any  way  sorvicoahle,  might  readily  hare 
been  modified  or  intensified  by  the  preservation  of  properly  adupted  variationc." 
(Th«  De$eent  o/Man,  vol.  ii,  p.  881.) 

But  though  thus  passage  recognizes  the  general  relation  between 
feelings  and  those  muscular  contractions  which  cause  sounds,  it 
does  so  inadequately ;  since  it  ignores,  on  the  one  hand,  those 
loudest  sounds  which  accompany  intense  sensations — the  shrieks 
and  groans  of  bodily  agony ;  while,  on  the  other  hand,  it  ignores 
those  multitudinous  sounds  not  produced  "  under  the  excitement 
of  love,  rage,  and  jealousy,"  but  which  accompany  ordinary 
amounts  of  feelings,  various  in  their  kinds.  And  it  is  because 
ho  does  not  bear  in  mind  how  large  a  {importion  of  vocal  noises 
arc  caused  by  other  excitements,  that  Mr.  Darwin  thinks  "  a  stro: 
co«o  can  he  made  out,  that  the  vocal  organs  were  primarily  ui 
and  porfectt'd  in  relation  to  the  propagation  of  tlie  specii 
(p.  330). 

Certainly  the  animals  around  us  yield  but  few  facts  connj 
nancing  his  view.    The  cooing  of  pigeons  may,  indeed,  b«'  nair 
in  its  support:  and  it  may  be  contended  that  caterwauling 
ri  "  !L,'h  I  doulit  ' 

h\  ;  tho  female.    - 

no  relation  to  sernal  exoitementa:  nor  has  their  barkingj 
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f 


THE    ORIGIN   OF  MUSIC. 


Bmos   tlirougli   ple»isurable  exj^ectation,  Bometimes  during   the 
Gratifications  of  eating,  sometimes  from  a  general  content  while 
■eekiug  about  for  food.    The  bleatiugs  of  sheep,  again,  occur 
«ider  the  promptings  of  various  feelings,  usually  of  no  great 
Kit«nsity :  social  and  maternal  rather  than  sexual.   The  like  holds 
■rith  the  lowing  of  cattle.    Nor  is  it  otherwise  with  jwultry.    The 
■uackiiig  of  ducks  indicates  general  satisfaction,  and  the  screams 
Kccasionally  vented  by  a  flock  of  geose  seem  rather  to  express  a 
■rave  of  social  excitement  than  anything  else.    Save  after  laying 
Bn  egg,  when  the  sounds  have  the  character  of  triumph,  the  duck- 
ings of  a  hon  show  content ;  and  on  various  occasions  cock-crow- 
Ktg  apparently  implies  good  spirits  only.    In  all  cases  an  overflow 
R>f  nervous  energy  has  to  find  vent ;  and  while  in  some  cases  it 
Beods  to  wagging  of  the  tail,  in  others  it  leads  to  contraction  of 
Biiu  vocal  muscles.    That  this  relation  holds,  not  of  one  kind  of 
peeling,  but  of  many  kinds,  is  a  truth  which  seems  to  me  at  vari- 
ance with  the  view  "  that  the  vocal  organs  were  primarily  used 
^nd  perfoctetl  in  relation  to  the  propagation  of  the  species." 
■     The  hyp<jthe8is  that  music  had  its  origin  in  the  amatory  sounds 
Blade  by  the  male  to  charm  the  female,  has  the  support  of  the 
fcopular  idea  that  the  singing  of  birds  constitutes  a  kind  of  court- 
Khip — an  idea  adopted  by  Mr.  Darwin  when  he  saya  that "  the 
nale  pours  forth  his  full  volume  of  song,  in  rivalry  with  other 
Bnales,  for  the  sake  of  captivating  the  female."    Usually,  Mr. 
B)arwiu  does  not  accept  without  criticism  and  verification,  the 
beliefs  he  finds  current ;  but  in  this  case  he  seems  to  have  done 
so.    Even  cursory  observation  suffices  to  dissipate  this  belief, 
initiated.  I  suppose,  by  poets.    In  preparation  for  dealing  with 
ie  matter  I  have  made  memoranda  concerning  various  song- 
birds, dating  back  to  1883.    On  the  7th  of  February  of  that  year 
heard  a  lark  singing  several  times;  and,  still  more  remarkably, 
luring  the  mild  winter  of  1884  I  saw  one  soar,  and  heard  it  sing, 
in  the  lOtb  January.    Yet  the  lark  does  not  pair  till  March. 
Having  heard  the  redbreast  near  the  close  of  August,  1888, 1  note<l 
ifi  continuance  of  its  song  all  through  the  autumn  and  winter, 
ip  to  Christmas  eve,  Christmas  day,  the  29th  of  December,  and 
«n  on  the  18th  January,  18S9.    How  common  is  the  singing  of 
|tlirush  during  mild  weather  in  winter,  every  one  must  have 
^o<l.    The  presence  of  thrushes  behind  my  house  has  led  to 
)o  making  of  notes  on  this  point.    The  male  sang  in  November, 
riO;  I  noted  the  song  again  on  Christmas  eve,  again  on  the  13th 
fannary,  1890,  and  from  time  to  time  all  through  the  re.it  of  that 
Konth.    I  hear<l  little  of  his  song  in  February,  which  is  the  pair- 
■n;  anrl  none  at  all,  save  a  few  notes  early  in  the  raom- 
.ag  thu  period  of  rearing  the  young.     But  now  that,  in 
iidiile  of  May,  the  young,  reared  in  a  nest  in  my  garden,  have 
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eome  time  einco  flown,  he  luvs  recommenced  singing  vociferous 
at  intervals  tbroughont  the  day;  and  duubtless,  in  confonui^ 
with  what  I  have  observed  elsewhere,  will  go  on  singing  till  Jul 
How  marked  is  the  direct  relation  between  singing  and  the  co^ 
ditious  which  cause  high  spirits,  is  perhaps  best  shown  by  a  fa 
I  noted  on  the  4th  December,  1888,  when,  the  day  being  not  onl 
mild  but  bright,  the  copses  ou  Holmwood  Common,  Dorking,  wei 
vocal  just  as  on  a  spring  day,  with  a  chorus  of  birds  of  variod 
kinds — robins,  thrushes,  chafljnches,  linnets,  and  sundry  othe 
of  which  I  did  not  know  the  names.     Ornithological  works  ft 
nish  verifying  statements.     Wood  states  that  the  hedge-sparrc 
continues  "  to  sing  throughout  a  large  portion  of  the  year,  at 
only  ceasing  during  the  time  of  the  ordinary  molt."     The  soi 
of  the  Blackcap,  ho  says, "  is  hardly  suspoudod  throughout  t! 
year ; "  and  of  cagod  birds  which  sing  continuously,  save  when 
molting,  he  names  the  Grosbeak,  the  Linnet,  the  Goldfinch,  ai 
the  Siskin. 

I  think  these  facts  show  that  the  popular  idea  adopted 

Mr.  Darwin  is  untenable.    Wliat  then  is  the  true  interpretatioi 

Simply  that  like  the  whistling  and  humming  of  tunes  by  bojj 

d  men,  the  singing  of  birds  results  from  overflow  of  energj'i 
overtiow  which  in  both  cases  ceas«ts  uuder  depressing  con<3 
tion&  The  relation  between  courtship  and  singing,  so  far  as , 
can  be  shown  to  hold,  is  not  a  relation  of  cause  and  effect,  but 
relation  of  concomitance:  the  two  are  sinmltaneous  results  of  ' 
same  cause.  Througliout  the  animal  kingdom  at  large,  the  co^ 
mencement  of  reprotluction  is  associated  with  an  excess  of  the 
absorbeil  materials  needful  for  self-maintenance;  and  with  a 
sequent  ability  to  devote  a  part  to  the  maintenance  of  the  specif 
This  constitutional  stjito  la  one  with  which  there  goes  a  tendene 
to  superfluous  expenditure  in  various  forms  of  action — unusual 
vivacity  of  every  kind,  including  vocal  ^'^vacity.  While  we  thus 
see  why  pairing  and  singing  come  to  be  associated,  we  also  see 
why  there  is  singing  at  other  times  when  the  feeding  and  weather 
are  favorable;  and  wliy,  in  .some  cases,  as  in  tliose  of  the  thrush 
and  the  robin,  there  is  more  singing  after  the  breeding  season 
than  before  or  during  the  breeding  season.  We  are  shown,  too,  why_ 
those  bird?,  and  especially  the  thrush,  so  often  sing  in  tl' 
tho  supply  of  worms  on  lawns  and  in  gardens  being  li:  U 

atilizod  by  both,  and  thrushes  having  the  further  aiivantage  tk 
til'  '    '  •  break  tho  shells  of  the  hibernatij 

•^  connected  with  tho  fact  that  thri 


sn 


and  blackbirds  are  the  first  among  the  singing  birds  to  buU 
remains  only  to  add  that  the  alleged  singing  of 
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ison  I  ftavo  not  observed,  but  it  certainly  happens  out  of  the 
ttuiriiig  season.  I  have  several  times  heard  blackbirds  singing 
Alternately  in  June.  But  the  most  conspicuous  instance  is  sup- 
)liod  by  the  redbreasts.  These  habitually  sing  against  one  another 
luring  the  autumn  mouths:  reply  and  rejoinder  being  commonly 
continued  for  five  minutes  at  a  time. 

Even  did  the  evidence  support  the  popular  view  adopted  by 
Mr.  Darwin,  that  the  singing  of  birds  is  a  kind  of  courtship — even 
rere  there  good  proof,  instead  of  much  disproof,  that  a  bird's  song 
a  developoti  form  of  the  sexual  sounds  made  by  the  male  to 
^harm  the  female ;  the  conclusion  would,  I  think,  do  little  toward 
iustifying  the  belief  that  human  music  has  had  a  kindred  origin. 
Tor,  in  the  first  place,  the  bird-type  in  general,  developed  as  it  is 
^ut  of  the  reptilian  type,  is  very  remotely  related  to  that  type  of 
le  Vertehraia  which  ascends  to  Man  as  its  highest  exemplar ;  and, 
the  second  place,  song-birds  belong,  with  but  few  exceptions,  to 
single  order  of  Insesaores — one  order  only,  of  the  many  orders 
tituting  the  class.     So  that,  if  the  Vertehraia  at  large  be  rep- 
uted by  a  tree,  of  which  Man  is  the  topmost  twig,  then  it  is 
\X  a  con.siderable  distance  down  the  trunk  that  there  diverges  the 
)ranch  from  which  the  bird-tj^ie  is  derived;  and  the  group  of 
singing-birds  forms  but  a  terminal  subdivision  of  this  l)rauch — 
io8  far  out  of  the  ascending  lino  which  ends  in  Man.    To  give  up- 
■j-     ■  I'ln  support  to  Mr.  Darwin's  view,  we  ought  to  find  vocal 
I  ;atious  of  the  amatory  feeling  becoming  more  pronounced 

as  we  ascend  along  that  particular  line  of  inferior  Vertehrnta 
out  of  which  Man  has  arisen.  Just  as  we  find  other  traits 
which  pre-tigure  human  traits  (instance  arms  and  hands  adapted 
iir  grasping)  becoming  more  marked  as  we  approach  Man;  so 
lould  we  find,  becoming  more  marked,  this  sexual  use  of  the 
^oice.  which  is  supposed  to  end  in  human  song.  But  we  do  not 
The  South  American  monkeys  ("  the  Howlers,"  as  they 
times  caUed),  which,  in  chorus,  make  the  woods  resound 
>r  hours  together  with  their  "  dreadful  concert,"  appear, according 
Ri>ngger.  to  be  prorapt-ed  by  no  other  desire  than  that  of  making 
noise.  Mr.  Darwin  admits,  too,  that  this  is  generally  the  case 
rith  the  gibbons:  the  only  exception  he  is  inclined  to  make  being 
tl  -  of  Hylohates  o^iZ is,  which,  on  the  testimony  of  Mr. 
ujt  ,  he  says  ascends  and  descends  the  scale  by  lialf-tones.* 

This  comparatively  musical  set  of  sounds,  he  thinks,  may  be  used 


*  It  !•  br  inar«  probable  that  the  ssccnts  ud  dcaccnts  nikde  b;  this  gibbon  coDs)8t«d 

•OnltclT-^In:     ^  '"  ■■•m  that  each  was  a  series  of  definite  semi-tooes 

I  belle/  to  '  '.'liiig  tliat  auioog  liuman  beings  tlie  great  majority, 

t»  witu  lm\r  ^W"!  i:.t:r.,  ui'  itiinblc  to  gu  up  or  down  the  clironinliu  scale  Kilh- 

ayht  to  do  >u.    Tbo  acliievcmcnt  Is  one  requiring  cousidcrnblc  prai.-iii'e ;  auil 

I  tdiiereincat  ibould  be  rpoiitincoua  on  the  port  of  •  monkey  is  ioOtcdiblc 
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to  chnrm  the  femalo;  though  there  is  no  evidence  furtlicotnit 
UiAt  this  is  the  case.    When  we  reuiomber  that  in  the  forms  nw 
est  to  the  human — the  chimpanzees  and  the  gorilla — there  is  not 
which  approaches  even  thus  far  toward  musical  utterance, 
that  the  hyjKjthesis  has  next  to  none  of  that  support  whi< 
ought  to  be  forthcoming.    Indeed  in  his  Descent  of  Man,  voL  : 
p.  332,  Mr.  Darwin  himself  says : — "  It  is  a  surprising  fact  that ' 
have  not  as  yet  any  go<xl  evidence  that  these  organs  are  used 
male  mammals  to  charm  the  female : "  an  admission  which  amor 
to  something  like  a  surrender. 

Even  more  marked  is  the  absence  of  proof  when  we  come 
the  human  race  itself — or  rather,  not  absence  of  proof  but  pre 
euce  of  disproof.  Here,  from  the  Descriptive  Sociology,  where  tl 
authorities  will  be  found  under  the  respective  heads,  I  quote  I 
numbi'r  of  testimonies  of  travelers  concerning  primitive  musi| 
commencing  with  those  referring  to  the  lowest  race. 

"  The  songs  of  the  natives  [of  Australia]  .  .  .  are  chiefly  ma^ 
on  the  spur  of  the  moment,  and  refer  to  something  that  has  struc 
the  attention  at  the  time."    "  The  Watchandies  seeing  me  mu(5 
interested  in  the  genus  Eucalyptus  soon  composed  a  song  on  tl 
subject."    The  Fuegians  are  fond  of  music  and  generally  sing 
their  boats,  doubtless  keeping  time,  aa  many  primitive  peoples 
"  The  princii)al  suliject  of  the  songs  of  the  Araucanians  is 
exploits  of  their  heroes ;  "  when  at  work  their  "  song  was  simpl 
referring  mostly  to  their  labor,"  and  was  the  same  "  for  evei 
occasion,  whether  the  burden  of  the  song  be  joy  or  sorrow." 
Oreenlanders  sing  of  "their  exploits  in  the  chase  "  and  "chs 
the  deeds  of  their  ancestors."    The  Indians  of  the  Upper  Missi 
sippi  vocalize  an  incident,  as-*' They  have  brought  us  a  fat  dog'j 
then  the  chorus  goes  on  for  a  minute.    Of  other  North- Americ* 
Indians  wo  read — "  the  air  which  the  women  sang  was  pleasing 
the  men  first  gave  out  the  words,  which  formed  a  consummti 
glorification  of  themselves."  Among  the  Carriers  (of  North  Ame 
ica)  there  are  professed  composers,  who  "  turn  their  talent  to  i 
account  on  the  occa^^ion  of  a  feast,  when  new  airs  are  in  great 
quest."    Of  the  New  Zeahanders  we  read : — "  The  singing  of  .sue 
compositions  [laments]  resembles  cathedral  chanting."    "  Pas 
events  are  described  by  extemporaneous  songs,  which  are  pr 
servfHl  when  good."    "When  men  worked  together  approprijil 
airs  were  sung."    When  presenting  a  meal  to  travelers,  wom^ 
would  chant — "  What  shall  be  our  ffx)d  ?  shell  fish  and  for 
that  is  the  root  of  the  earth."    Among  the  Sandwich  IsU 
"most  of  the  traditions  of  remarkable  events  in  their  histoi 

preserved  in  songs."  When  tan/'''  '■-"■T'"-'  'i,..,, ,],\  not ' 

a  IcsMD  without  chanting  or  a  nd  the  Ta 

iiaas  hod  itinerant  musicians  wlio  ga\^  uiU'iuLivu  chants  qp 
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iprwmeaimted.    "  A  Sainoau  can  hardly  put  his  paddle  in  the 
►ater  without  striking  up  some  chaut."    A  chief  of  the  Kyana, 
jTamawan,  jumped  up  and  while  standing  burst  out  into  an 
ctempnre  song,  in  which  Sir  James  Brooke  and  myself,  and  last 
\ot  least  the  wonderful  steamer,  was  mentioned  with  warm  eulo- 
fies."    In  East  Africa  "  the  fisherman  will  accompany  his  paddle, 
10  porter  his  trudge,  and  the  housewife  her  task  of  rubbing  down 
^rain,  \rith  song."    In  singing,  the  East  African  "  contents  him- 
alf  with  improvising  a  fuw  words  without  sense  or  rhyme  and 
?peats  them  till  they  nauseate."  Among  the  Dahomans  any  inci- 
dent "  from  the  arrival  of  a  stranger  to  an  earthquake  "  is  turned 
into  a  song.    When  rowing,  the  Coast-negroes  sing  "  either  a  de- 
scription of  some  love  intrigue  or  the  praise  of  some  woman  cele- 
brated for  her  beauty."    In  Loango  "  the  women  as  they  till  the 
|£eld  make  it  echo  with  their  rustic  songs,"  Park  says  of  the  Bam- 
Warran — "  they  lightened  their  labors  by  songs,  one  of  which  was 
■bmposed  extempore ;  for  I  was  myself  the  subject  of  it."    "  In 
K>me  parts  of  Africa  nothing  is  done  except  to  the  sound  of  mu- 
Bc."    "  They  are  very  expert  in  adapting  the  subjects  of  these 
pongs  to  current  events."    The  Malays  "  amuse  all  their  leisure 
Tlours  .  .  .  with  the  repetition  of  songs,  which  are  for  the  most  part 
proverbs  illustrated.  .  .  .  Some  that  they  rehearse  in  a  kind  of 
■fecitative  at  thfir  bimhangs  or  feasts  are  historical  love-tales."  A 
teumatran  maitlen  will  sometimes  begin  a  tender  song  and  be  an- 
Hwered  by  one  of  the  young  men.    The  ballads  of  the  Kamtscha- 
Bales  are  "  inspired  apparently  by  grief,  love,  or  domestic  feei- 
ng ; "  and  their  music  conveys  "  a  sensation  of  sorrow  and  vague, 
■navailing  regret."    Of  their  long-songs  it  is  said  "  the  women 
fp  ■  -compose  them."    A  Kirghiz  "singer  sits  on  one  knee 

U]  j>  in  an  unnatural  tone  of  voice,  his  lay  being  usually  of 

■a  amorous  character."  Of  the  Yakuts  we  are  told  "  their  style 
Bf  singing  is  monotonous  .  .  .  their  songs  described  the  beauty  of 
Ittie  landscape  in  t«rms  which  appeared  to  me  exaggerated." 
B  In  these  statements,  which,  omitting  repetitions,  are  all  which 
■he  Drscriptive  Sociology  contains  relevant  to  the  issue,  several 
■triking  facts  are  manifest.  Among  the  lowest  races  the  only 
Biusical  utterances  named  are  those  which  refer  to  the  incidents 
Hf  the  moment,  and  seem  prompted  by  feelings  which  those  inci- 
■cnts  produca  The  derivation  of  song  or  chant  from  emotional 
■Peech  in  general,  thus  suggested,  is  similarly  suggested  by  the 
Babits  of  many  highor  races  ;  for  they,  too,  show  us  that  the  mu- 
■caliy-expresaotl  feelings  relevant  to  the  immediate  occasion,  or 
B  -^ioiis,  are  feelings  of  various  kinds:  now  of  simple 

B  ,  und  now  of  joy  or  triumph — now  of  suqirlse,  praise, 

■flmiratioQ,  and  now  of  sorrow,  melancholy,  regret.    Only  among 
Brtuin  of  tho  mora  advanced  races,  as  the  semi-civilized  Malaya 
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and  peoples  of  Norths m  Asia,  do  we  read  of  love-songs;  at 
then,  etrange  to  say,  these  are  mentioned  as  mostly  coming, 
from  men,  but  from  women.    Out  of  all  the  testimonies  thert»  i 
not  one  which  tells  of  a  love-song  spontaneously  commenced  bj 
man  to  charm  a  w^omaii.     Entirely  absent  among  the  rudest  ty| 
and  many  of  the  more  developed  tj*pes,  amatory  musical  ut 
ance,  where  first  found,  is  found  under  a  form  opposite  to 
which  Mr.  Darwin's  hypothesis  implies;  and  wo  have  to 
amoug  civilized  peoples  before  we  meet,  in  serenades  and  the  111 
music  of  the  kind  which,  according  to  his  view,  should  be  t^ 

rliest.' 

Even  were  his  view  countenanced  by  the  facts,  there  wot 
remain  unexplained  the  process  by  which  sexually-excited  sound 
have  been  evolved  into  music.     In  the  foregoing  essay  I  hat 
indicated  the  various  qualities,  relations,  and  combinations 
tones,  spontaneously  prompted  by  emotions  of  all  kinds,  wbi^ 
exhibit,  in  undeveloped  forms,  the  traits  of  recitative  and  melod 
To  have  reduced  his  hypothesis  to  a  shape  admitting  of  compariso 
Mr.  Darwin  should  have  shown  that  the  sounds  excited  by  sexi 
emotions  possess  these  same  traits;  and,  to  have  proved  that 
hypothesis  is  the  more  tenable,  should  have  shown  that  they 
Bess  these  same  traits  in  a  greater  degree.    But  ho  has  not 
tomptod  to  do  this.    He  Inis  simply  suggested  that  instead  of  hi 
ing  its  roots  in  the  vocal  sounds  oause«l  by  feelings  of  all  kind 
music  has  its  roots  in  the  vocal  sounds  caused  by  the  amatoj 
fooling  only:  giving  no  reason  why  the  effects  of  the  feelings) 
large  should  bo  ignored,  and  the  effects  of  one  particular  feeli 
alone  recognizetl. 

Nineteen  years  after  my  essay  on  "  The  Origin  and  Function 
of  Music  "  was  published,  Mr.  Edmund  Gurney  criticised  it  in  i 
article  which  made  its  appearance  in  the  Fortnhjhlhj  Jitriew  f^ 
July,  lS7fi.    Absorption  in  more  important  work  prevented 
from  replying.    Though,  some  ten  years  ago,  I  thought  of 
fending  my  views  against  those  of  Mr.  Darwin  and  Mr.  Qurue 
the  occurrence  of  Mr.  Darwin's,  death  obliged  me  to  postjione  f^ 
a  time  any  discussinn  of  his  views ;  and  then,  the  more  rece 
unfortunate  death  of  Mr.  Qumey  cttuscxl  a  further  postponenu 
I  mu.«t  now,  however,  siiy  that  which  seems  needful,  though  the 
is  no  longer  any  possibility  of  a  rejoinder  from  him. 


Piii.k.i,  uihI  Mi- 
'■  ;ir<-  hi^t  five  nl, 

'    iiJiutui7  foc'Ung  oumcS  ! 


ntMj.    ui;j[i  M'  1 1   1'  II  '_■[  HI'  Ul  coin- 
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^h"' '-5  of  Mr.  Gurney's  criticism  I  hnve  alrondy  answered 

^  iin.  'ii;  for  he  mlupts  the  hypothesis  that  music  originated 

jb  the  vocal  utterances  prompted  by  sexual  feeling.  To  the  rea- 
jons  above  given  for  rejecting  this  hypothesis,  I  -will  add  here, 
(rhat  I  might  have  added  above,  that  it  is  at  variance  with  one  of 
^e  fundamental  laws  of  evolution.  All  development  proceeds 
^ra  the  general  to  the  special.  First  there  appear  those  traits 
prhich  a  thing  has  in  common  with  many  other  things ;  then  those 
iraits  which  it  has  in  common  with  a  smaller  class  of  things;  and 
10  on  until  there  eventually  arise  those  traits  which  distinguish 
jt  from  everything  else.  The  genesis  wliich  I  have  described  con- 
forms to  tliis  fuudamontal  law.  It  posits  the  antecedent  fact  tliat 
Seeling  in  general  pro<Juces  muscular  contraction  in  general ;  and 
the  luss  general  fact  that  feeling  in  general  produces,  among  other 
nuscular  contractions,  those  which  move  the  respiratory  and 
rocal  apparatxis.  With  these  it  joius  the  still  less  general  fact 
mat  sounds  indicative  of  feelings  vary  in  sundry  respects  accord- 
bg  to  the  intensity  of  the  feelings;  and  then  enumerates  the  still 
JBss  general  facts  which  show  us  the  kinship  between  the  vocal 
nanifestations  of  feeling  and  the  characters  of  vocal  music :  the 
mplication  being  that  there  has  gone  on  a  progressive  specializa- 
Bon.  But  the  view  which  Mr.  Gurney  adopts  from  Mr.  Darwin  is 
pat  from  the  special  actions  producing  the  special  sounds  accom- 
panying sexual  excitement,  were  evolved  those  various  actions 
^wlucing  the  various  sounds  which  accompany  all  other  feelings. 
Focal  expression  of  a  particuKar  emotion  came  first,  and  from  this 
woceede^l  vocal  expressions  of  emotions  in  general :  the  order  of 
[volution  was  reversed. 

I  To  deficient  knowledge  of  the  laws  of  evolution  are  duo  sun- 
Iry  of  Mr.  Gurney's  objections.  Ho  makes  a  cardinal  error  in 
iBsuming  that  a  more  evolved  thing  is  distinguished  from  less 
y  '  '■  rhings  in  respect  of  all  the  various  traits  of  evolution ; 
*  ,  very  generally,  a  higher  degree  of  evolution  in  some  or 

post  respects,  is  accompanied  by  an  equal  or  lower  degree  of  evo- 
btian  in  other  rcspticts.  On  the  average,  increase  of  locomotive 
fcuwer  goes  along  with  advance  of  evolution ;  and  yet  numerous 
■bmals  are  more  fleet  than  man.  Tlie  stage  of  development  is 
H^ply  indicated  by  degree  of  intelligence;  and  yet  the  more 
iitelligout  parrot  is  inferior  in  vision,  in  speed,  and  in  destructive 
ipplijincos,  to  the  less-intelligent  hawk.  The  contrast  between 
fcirds  and  mammals  well  illustrates  the  general  tnith.  A  bird's 
Bteletim  diverges  more  widely  from  the  skeleton  of  the  lower 
^■•brutos  in  respect  of  heterogeneity  than  does  the  skeleton  of 
PRmmal ;  and  the  bird  has  a  more  developed  respiratory  system, 
ia  well  aa  a  higher  temperature  of  blood,  and  a  superior  power  of 
boomotion.    Novorthelesa,  many  '  Is  in  respect  of  bulk,  in 
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respect  of  various  appliances  (especially  for  prehension),  and  in 
respect  of  intelligence,  are  more  evolved  than  birds.  Thus  it  is 
obviously  a  mistake  to  assume  that  whatever  is  more  highly 
evolved  in  general  character  is  more  highly  evolved  in  every 
trait. 

Of  Mr.  Gumey's  several  objections  which  are  based  on  this 
mistake  here  is  an  example.  He  says — "  Loudness  though  a  fre- 
quent is  by  no  means  a  universal  or  essential  element,  either  of 
song  or  of  emotional  speech  "  (p.  107).  Under  one  of  its  aspects 
this  criticism  is  self-destructive ;  for  if,  though  both  relatively 
loud  in  most  cases,  song  and  emotional  speech  are  both  character- 
ized by  the  occasional  use  of  subdued  tones,  then  this  is  a  further 
point  of  kinship  between  them — a  kinship  which  Mr.  Gumey  seeks 
to  ilisprove.  Under  its  other  aspect  this  criticism  implies  the 
alwve-described  misconception.  If  in  a  song,  or  rather  in  some 
part  or  parts  of  a  song,  the  trait  of  loudness  is  absent,  while  the 
other  traits  of  developed  emotional  utterance  are  present,  it  simply 
illustrates  the  truth  that  the  traits  of  a  highly-evolved  product 
are  frequently  not  all  present  together, 

A  like  answer  is  at  hand  to  the  nejct  objection  he  makes.  It 
runs  thus: — 

*'  In  the  recitative  which  he  [Mr.  Spencer]  himself  considers  naturally  nnd  hi*- 
torioally  a  step  between  speech  and  song,  the  rapid  variation  of  pitch  ia  impossi- 
ble, and  sach  recitative  is  distinguished  from  the  toaea  even  of  common  speech 
procjaoly  by  being  moro  monotonous"  (p.  108). 

But  Mr.  Gurney  overlooks  the  fact  that  while,  in  recitative,  some 
traits  of  ilfvelupetl  emotional  utterance  are  not  present,  two  of  its 
traits  are  present.  One  is  that  greater  resonance  of  tone,  caused 
by  greater  contraction  of  the  vocal  chords,  which  distinguishes  it 
from  ordinary  speech.  The  other  is  the  relative  elevation  of  pitch, 
or  divergence  from  the  medium  tones  of  voice :  a  trait  similarly 
implying  greater  strain  of  certain  vocal  muscles,  resulting  from 
stronger  ftKiling. 

Another  difficulty  raised  by  Mr.  Gumey  he  would  probably 
not  have  set  down  had  he  been  aware  that  one  character  of  musi* 
cal  utterance  which  he  thinks  distinctive,  is  a  character  of  all 
phenomena  into  which  motion  enters  as  a  factor.  He  says: — 
"  Now  no  one  can  suppose  that  the  sense  of  rhythm  can  be  derived 
from  emotional  speech"  (p.  110).  Had  he  referred  to  the  chapter 
on  "The  Rhythm  of  Motion"  in  First  Principles,  he  would  have 
seen  that,  in  common  with  inorganic  actions,  all  orgfitii*'  a<!tiong 
are  completely  or  partially  rhythmical — from  appetito  junI  sIiimi 
to  inspirations  and  heart-beats ;  from  the  winkinK  of  t ' 
t],.  '    - 

iiacta  he  would  have  seen  that  the  rhjrtbmicol  ieudoucy  whioi 
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^ed  in  musical  utterance,  is  imperfectly  displayed 
Speech.  Just  as  under  emotion  we  see  swayings  of 
le  "body  and  wringings  of  the  hands,  so  do  we  see  contractions 
the  vocal  organs  which  are  now  stronger  and  now  weaker, 
irely  it  is  manifest  that  the  utterances  of  passion,  far  from  being 
monotonous,  are  characterized  hy  rapidly-recurring  aacents  and 
descents  of  tone  and  by  rapidly-recurring  emphsises:  there  is 
rhythm,  though  it  is  an  irregular  rhythm. 

Want  of  knowledge  of  the  principles  of  evolution  has,  in  an- 
other place,  led  Mr.  Qurney  to  represent  as  an  objection  what  is 
in  reality  a  verification.    He  says : — 

"  Musio  is  dislin){iii»bc<l  from  cmotioDa]  speech  in  tlint  it  proceeds  not  only  by 
fixed  dv);rocii  in  time,  bnt  l)y  fixed  degrees  in  tii<3  scale.  This  is  a  constuot  quality 
throogb  all  the  immense  qnantity  of  embryo  and  developed  scale-nvBteaiB  that 
ImTO  boon  nsed  ;  whereiui  tbe  transitions  of  jiitch  which  mark  cmutionul  olTeo- 
tions  of  voice  are,  as  Uelinholtz  has  pointed  oat,  uf  a  gliding  character  "  (p,  118). 

[lid  Mr.  Gurney  known  that  evoltition  in  all  cases  is  from  the 
idofinito  to  the  definite,  ho  would  have  seen  that  as  a  matter  of 
)urso  the  gradations  of  emotional  speech  must  be  intlelinite  in 
>mparison  with  the  gradations  of  developed  music.    Progress 
rom  the  one  to  the  other  is  in  part  constituted  by  increasing  defi- 
iiteness  in  the  time-intervals  and  increasing  definiteness  in  the 
tone-intervals.   Were  it  otherwise,  the  hj^pothesis  I  have  set  forth 
rould  lack  one  of  its  evidences.    To  his  allegation  that  not  only 
le  "  developed  scale-systems  "  but  also  the  "  embryo  "  scale-sys- 
tems are  definite,  it  may  obviously  be  replied  that  the  mere  exist- 
ence of  any  scale-system  caj)able  of  being  written  down,  implies 
that  the  earlier  stage  of  the  progress  has  already  been  passed 
■irough.    To  have  risen  to  a  scale-system  is  to  have  become  defi- 
Bito ;  and  until  a  scale-system  has  been  reached  vocal  phrases  can 
■Bot  have  been  recordetl.    Moreover  had  Mr.  Gurney  remembered 
rf       •'    ft>  are  many  people  with  musical  perceptions  so  imf)er- 
Mi  i  when  making  their  merely  recognizable,  and  sometimes 

pardly  recognizable,  attempts  to  whistle  or  hum  melodies,  they 
■fcow  how  vague  are  their  apjjreoiations  of  musical  intervals,  he 
Hfoulil  have  seen  reason  for  doubting  his  assumption  that  definite 
Bales  were  reached  all  at  once.  The  fact  that  in  what  we  call 
Bad  oars  there  are  all  degrees  of  imperfection,  joined  with  the 
^ct  that  where  the  imperfection  is  not  great  practice  may  remedy 
K,  suRioe  of  themselves  to  show  that  definite  perceptions  of  musi- 
m^\  intei-vftls  were  reached  by  degrees. 

H  Some  of  Mr.  Gumej-'s  objections  are  strangely  insubstantial. 
Here  is  an  example : — 

^BBM/ftct  if  that  Kon^r,  which  moreover  in  onr  time  is  but  a  limited  branch  of 
^^^■.i*  pcrpetaally  mnkiog  coDscioua  eflbrts;  for  instance,  the  most  peaceful 
HPoay  nay  be  a  considernble  strain  to  a  soprano  voice,  if  sang  in  a  very  high 
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rRt«r:  wliilo  g(iGooh  contioaes  to  obe/  In  a  natarnl  wuj  the  pbyaiologicui  uwi 
of  emotion  "  (p.  U7.)  _ 

That  in  exaggerating  and  emphasizing  the  traits  of  emotior 
speech,  the  singer  should  be  led  to  make  "conscious  efforts' 
surely  natural  enough.    What  would  Mr.  Gurney  have  said 
dancing  ?    He  would  scarcely  have  denied  that  saltatory  mo^ 
ments  often  result  spontaneously  from  excited  feeling;  and 
could   hardly   have  doubted  that  primitive  dancing  arose  a»j 
systematized  form  of  such  movements.    Would  he  have  cons 
ered  the  belief  that  stage-dancing  is  evolved  from  these  spontan 
ous  movements  to  be  negatived  by  the  fact  tliat  a  stage-daucei 
bounds  and  gyrations  arc  made  with  "  conscious  efforts"  ? 

In  his  elaborate  work  on  The  Potrer  of  Sovnd,  Mr.  Gumoy,  re- 
peating in  other  forms  tlie  objections  I  have  above  dealt  with,  adds 
to  them  some  others.  One  of  these,  which  appears  at  first  sight  to 
have  much  weight,  I  must  not  pass  by.    He  thus  expresses  it : — 

'  Anf  ono  ma7  convince  himself  ttmt  not  only  ore  the  intervals  nted  In 
Dtionul  speech  very  large,  twelve  diatonic  notes  being  qaile  an  ordinary  skip, 
it  that  bo  u»ea  extremeii  of  both  bigb  and  luw  pitcb  with  his  speaking  voice, 
which,  if  b«  trie«  to  dwell  on  tbem  and  make  tliem  resonant,  will  be  fouud  to  11a 
hoyond  the  ooaipoBs  of  bis  singing  voice  "  (p.  470), 

Now  the  part  of  my  hypothesis  which  Mr.  Gumcy  here  comb^ 
ia  that,  as  in  emotional  speech  so  in  song,  feeling,  by  causing  mi 
cular  contrac:tion.s,  causes  divergences  from  the  middle  tones 
the  voice,  which  become  wider  as  it  increases ;  and  that  this  fact 
supiKsrts  the  belief  that  song  is  developed  from  emotional  speech. 
To  this  Mr.  Gurney  thinks  it  a  conclusive  answer  that  IT 
note.s  are  used  by  the  speaking  voice  than  by  the  singing  ^ 
Bat  if,  as  his  words  imply,  there  is  a  physical  impediment  to  the 
production  of  notes  in  the  one  voice  as  high  as  those  in  the  >  — 
then  my  argument  ia  justified  if,  in  either  voice,  extremes  ol 
ing  are  shown  by  extremes  of  pitch.    If,  for  example,  the  ce 
brated  ut  tJe  jmirine  with  which  Tamberlik  brouglit  down 
house  in  one  of  the  scenes  of  William  Toll,  was  recognized  an  i 
proftsing  the  greatest  intensity  of  martial  patriotism,  my  positi 
is  warranted,  even  though  in  his  speaking  voice  he  could  hu 
prtviucod  a  still  higher  note. 

Of  answers  to  Mr.  Qurney's  objections  the  two  most  effect^ 
are  suggested  by  the  passage  in  which  he  sums  up  his  conclucdc 
Hero  are  his  words : 

"  It  i>  unontrh  to  recall  how  every  cnn.»idcmtion  tonded  to  thr 
that  the  oak  grew  from  the  acorn;  Umt  the  niuKlcal  faculty  and  pl> 
bave  lodo  with  made  and  nothing  ebie,  art  tbe  rep  resent  ali  re*  and  lii 
flnt«  of  •  fiuMtlty  and  |' 
kowevrr  rndoly  and  t. 
(p.  *Vi). 
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Thos,  then,  it  is  implied  that  the  true  germs  of  music  stand' 
toward  developed  music  as  the  acorn  to  the  oak.  Now  suppose  we 
aak — How  many  traits  of  the  oak  are  to  be  found  in  the  acorn  ? 
Next  to  none.  And  then  suppose  we  ask — How  many  traits  of 
music  are  to  lie  found  in  the  tones  of  emotional  speech  ?  Very 
y.  Yet  while  Mr.  Qumey  thinks  that  music  had  its  origin  in 
something  which  might  have  been  as  unlike  it  as  the  acorn  is  un- 
like the  oak,  he  rejects  the  theory  that  it  had  its  origin  in  some- 
thing as  much  like  it  as  the  cadences  of  emotional  speech ;  and  he 
docs  this  because  there  are  sundry  differences  between  the  char- 
acters of  speech-cadences  and  the  characters  of  music.  In  the  one 
case  he  tacitly  assumes  a  great  unlikoness  between  germ  and  prod- 
uct ;  while  in  the  other  case  he  objects  because  germ  and  product 
are  uot  in  all  respects  similar! 

I  may  end  by  pointing  out  how  extremely  improbalile,  a  priori, 
is  Mr.  Gurney's  conception.  He  admits,  as  perforce  he  must,  that 
emotional  speech  has  various  traits  in  common  with  recitative  and 
song — relatively  greater  resonance,  relatively  greater  loudness, 
more  marked  divergences  from  medium  tones,  the  use  of  the  ex- 
tremes of  pitch  in  signifying  the  extremes  of  feeling,  and  so  on. 
But,  denying  that  the  one  is  derived  from  the  others,  he  implies 
that  these  kindred  groups  of  traits  have  had  independent  origins. 
Two  seta  of  peculiarities  in  the  use  of  the  voice  which  show  vari- 
ous kinships,  have  nothing  to  do  with  one  another !  I  think  it 
merely  requires  to  put  the  proposition  in  this  shape  to  see  how 
incredible  it  is. 

J Sundry  objections  to  the  views  contained  in  the  essay  on  "  The 

^Brigin  and  Function  of  Music,"  have  arisen  from  misconception 
^Vf  its  scojic.  An  endeavor  to  explain  the  origin  of  music,  has  been 
r  dealt  with  as  though  it  were  a  theory  of  music  in  its  entirety. 
I  An  h}-pothesis  concerning  the  rudiments  has  been  rejected  be- 
cause it  did  not  account  for  everything  contained  in  the  developed 
product  To  preclude  this  misapprehension  for  the  future,  and  to 
ehow  how  much  more  is  comprehended  in  a  theory  of  music  than 
I  professed  to  deal  with,  let  me  enumerate  the  several  components 
of  musical  effect.  They  may  properly  be  divided  into  sensa- 
Honnl,  perceptional,  and  emotional. 

That  the  sensational  pleasure  Ls  distinguishable  from  the  other 
pleasures  which  music  yields,  will  not  be  questioned.  A  sweet 
^jonnd  is  agreeable  in  itself,  when  heard  out  of  relation  to  other 
^UDonds.  Tones  of  various  timbi-es,  too,  are  severally  appreciated 
as  having  their  special  beauties.  Of  further  elements  in  the  sen- 
sational pleasure  have  to  be  named  those  which  result  from  cer- 
tain congmities  between  notes  and  immediately  succeeding  notea. 
This  pleasure,  like  the  primary  pleasure  which  fine  quality  yields. 
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appears  to  have  a  piirely  physical  basis.  We  know  that  the 
ableness  of  simultaueous  tones  depends  partly  on  the  relati' 
frvqutmcy  of  recurring  corrospondonces  of  the  vibrations  p: 
ducing  them,  and  partly  on  the  relative  infrequeucy  of  beats,  a 
we  may  suspect  that  there  is  a  kindred  cause  for  the  agrceablen' 
of  successive  tones;  since  the  auditory  apparatus  which  has 
at  one  instant  vibrating  in  a  particular  manner,  \vill  take  up  cer- 
tain succeeding  vibrations  more  readily  thjui  others,  Evidenti 
it  is  a  question  of  the  degree  of  congruity ;  for  the  most  congruo' 
vibrations,  those  of  the  octaves,  yield  less  i)leasure  when  lieard  in 
succession  than  those  of  which  the  congmity  is  not  so  great.  To 
obtjiin  the  greatest  pleasure  in  this  and  other  things,  there  requires 
both  likeness  and  difference.  Recognition  of  this  fact  introduces 
us  to  the  next  element  of  sensational  pleasure — that  duo  to  con- 
triust ;  including  contrast  of  pitch,  of  loudness,  and  of  timbre. 
this  case,  as  in  other  cases,  the  disagreeableness  caused  by  fi 
quent  repetition  of  tlie  same  sensation  (here  literally  called  "mo- 
notony ")  results  from  the  exhaustion  which  any  single  nervotis 
agent  undergoes  from  perpetual  stimulation ;  and  contrast  gives 
pleasure  because  it  implies  action  of  an  agent  which  has  had 
It  follows  that  much  of  the  sensational  pleasure  to  be  obt.i 
from  music  depends  on  such  ndjnstnients  of 'sounds  as  bring  into 
play,  without  conflict,  many  nervous  elements :  exercising  all  and 
not  overexerting  any.  We  must  not  overlook  a  concomitant 
effect.  With  the  agreeable  sensation  is  joined  a  faint  emotion  of 
an  agreeable  kind.  Beyond  the  simple  definite  pleasure  yielded 
by  a  sweet  tone,  there  is  a  vague,  diffused  pleasure.  As  indiiatt  <1 
in  the  Principles  of  Psyrhologij,  §  537,  each  nervous  excitation  pro- 
duces reverberation  throughout  the  nervous  system  at  large ;  and 
probably  this  ind(>finite  emotional  pleasure  is  a  consequence.  Doubt- 
less some  shape  is  given  to  it  by  association.  But  after  1  ' 
how  much  there  is  in  common  between  the  diffused  feeling  i 

by  smelling  a  deliciously  scented  flower  and  that  aroused  by  list- 
ening to  a  sweet  tone,  it  will,  I  think,  bo  perceived  that  the  more 
general  cause  pre<Jominate8. 

The  division  between  the  sensational  effects  and  the  percep- 
tional effects  is  of  course  indefinite.    As  above  implie<1,  part  of 
the  sensational  pleasure  depends  on  the  relation  between  each  tcme 
and  the  succeeding  tones ;  and  hence  this  pleasure  graduall 
merges  into  that  which  arises  from  perceiving  the  structural  col 
ne«itioi>s  between  the  phrases  and  between  the  larger  parts  of 
Bicftl  compositions.     Much  of  tlie  gratification  given  by  a  meloi 
con»ist«  in  the  consciousness  of  the  relations  between  each  gro' 
of  (sounds  heard  and  the  groups  of  sounds  held  in  memory  as  ha^ 
in;' 


TnE   ORIGIN   OF  MUSIC.  ^^P 

eauty  were  it  not  for  its  remembered  connections  with 
jfis  in  the  immediate  past  and  the  immediate  future.    If,  for 
example,  from  the  first  movement  of  Beethoven's  Funeral-March 
)natu  the  first  five  notes  are  detached,  they  appear  to  be  mean- 
igless ;  but  if,  the  movement  being  known,  they  are  joined  with 
imaginations  of  the  anticipated  phrases,  they  immediately  acquire 
meaning  and  beauty.    Indefinable  as  are  tlie  causes  of  this  per- 
ceptional pleasure  in  many  cases,  some  causes  of  it  are  definable. 
Symmetry  is  one.    A  chief  element  in  melodic  effect  results  from 
repetitions  of  phrases  which  are  either  identical,  or  differ  only  in 
pitch,  or  differ  only  in  minor  variations:  there  being  in  the  first 
case  the  pleasure  derived  from  perception  of  complete  likeness, 
^ud  in  the  other  cases  the  greater  pleasure  derived  from  percep- 
■uu  of  likeness  with  difference — a  perception  which  is  more  in- 
BiC)lve<l,  and    therefore  exercises  a  greater  number  of  nervous 
■Egpts.    Next  comes,  as  a  source  of  gratification,  the  conscious- 
^HBof  pronounced  unlikeness  or  contrast ;  such  as  that  between 
^^Kges  above  the  middle  tones  and  passages  below,  or  as  that 
^^Been  ascending  phrases  and  descending  phrases.    And  then 
Be  rise  to  larger  contrasts ;  as  when,  the  first  theme  in  a  mel- 
Bdy  having  been  elaborated,  there  is  introduced  another  having  a 
Bertain  kinship  though  in  many  respects  different,  after  which 
there  is  a  return  to  the  first  theme :  a  structure  which  yields  more 
extensive  and  more  complex  perceptions  of  both  differences  and 
JUienesses.    But  while  perceptional  pleasures  include  much  that 
is  of  the  highest,  they  also  include  much  that  is  of  the  lowest.    A 
^rtain  kind  of  interest,  if  not  of  beauty,  is  producible  by  the  like- 
fcesses  and  contrasts  of  musical  phrases  which  are  intrinsically 
meaningless  or  even  ugly.    A  familiar  experience  exemplifies  this. 
Hf  a  piece  of  paper  is  folded  and  on  one  side  of  the  crease  there  is 
Brawn  an  irregular  line  in  ink,  which,  by  closing  the  paper,  is 
Blotted  on  the  opposite  sitle  of  the  crease,  there  results  a  figure 
Bhich,  in  virtue  of  its  symmetry,  has  some  beauty ;  no  matter 
Bow  entirely  without  beauty  the  two  lines  themselves  may  be. 
Bimilarly,  some  interest  results  from  the  parallelism  of  musical 
Blirases,  notwithstanding  utter  lack  of  interest  in  the  phrruses 
B'^Tn"rlTn     The  kind  of  interest   resulting  from  such  parallel- 
TSms,  and  from  many  contrasts,  irrespective  of  any  intrinsic  worth 
in  their  components,  is  that  which  is  most  appreciated  by  the 
Biusicrtlly-uncultured.and  gives  popularity  to  miserable  drawing- 
Bfom  ballads  and  vulgar  music-hall  songs. 

B   Tlie  remaining  element  of  musical  effect  consists  in  the  ideal- 
Bj  'oring  of  emotion.  "  This,  as  I  have  sought  to  show,  is  the 

k: L-  element,  an<l  will  ever  continue  to  be  the  vital  element ; 

B>r  if  "  melody  is  the  soul  of  music,"  then  expression  is  the  soul  of 
Belody — the  soul  without  which  it  is  mechanical  and  meaningless, 
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whatever  may  be  the  merit  of  its  form.    This  primitive  element 
may  with  tolerable  clearness  be  distinguished  from  the  other  ele- 
ments, and  may  ctx^xist  with  them  in  various  degrees :  in  some 
cases  being  the  predominant  element.   Any  one  who,  in  analytical 
mood,  listens  to  such  a  song  as  Robeii,toi  que  faime,  can  i 
think,  fail  to  perceive  that  its  effectiveness  depends  on  the  v 
which  it  exalts  and  intensifies  the  traits  of  passionate  utterance. 
No  doubt  as  music  develops,  the  emotional  element  (which  .tP"    * 
structure  chiefly  through  the  forms  of  phrases)  is  increa.-^ 
comi<licated  with,  and  obscured  by,  the  perceptional  element ; 
which  both  modifies  these  phrases  and  unites  them  into  symmot' 
rical  and  contrasted  combinations.    But  though  the  groups  of 
notes  which  emotion  prompts  admit  of  elaboration  into  structures 
that  have  additional  charms  due  to  artfully-arranged  contrasts 
and  repetitions,  the  essential  element  i.s  liable  to  be  thus  sub- 
merged in  the  non-essential.    Only  in  melodies  of  high  types,  such 
as  the  AdiUo  of  Mozart  and  Adelaide  of  Beethoven,  do  wo  see  the 
two  requirements   simultaneously  fulfilled.     Musical  genius  is 
shown  in   achieving  the  decorative  beauty  without  losing  the 
beauty  of  emotional  meaning. 

It  goes  without  saying  that  there  must  be  otherwise  accounted 
for  that  relatively  modem  element  in  musical  eCfect  which  has 
now  almo-st  outgrown  in  importance  the  other  elements — I  meaa_ 
harmony.    This  can  not  be  athliated  on  the  natural  language  i 
©motion ;  since,  in  such  language,  limited  to  successive  tonefl? 
there  can  not  originate  the  effects  wrought  by  simultaneous  tones. 
Dependent  as  harmony  is  on  relations  among  rates  of  atrial  pulses, 
its  primar)'  l>asis  is  purely  mechanical ;  and  its  secondary  basis 
lies  in  the  comixjund  vibrations  which  certain  combinations  of 
mechanical  rhythms  cause  in  the  auditory  apparatus.    Tlie  re^ult^ 
ing  pleasure  must,  therefore,  be  due  to  ner^'ous  excitations  of 
kinds  which,  by  their  congruity,  exalt  one  another ;  and  thus  gen- 
erate a  larger  volume  of  agreeable  sensation.    A  fii' 
of  .sensational  origin  which  harmony  yields  is  due  to 
effects.    Skillful  counteri)oint  has  the  general  charact^-r  that  it 
does  not  repeat  in  innnedinte  succession  similar  coi   ' 
tones  and  similar  directions  of  change ;  and  by  thus  :> 
porary  overtax  of  the  nervous  structures  brought  into  action, 

«'.  1,  in  betfi" 

r<i_  this  rei|  i  ^_ 

whom  llandfil  said—"  He  knows  no  more  counterpoint  than 

cook;  'and  it  is  this  di.sregard  which  produce-  ''     "^  "' ^ 

acter.    Respecting  the  effects  of  harmony  I  will 
VBgixe  emotional  accompaniment  to  the  Ki'nHatii>n  j 
«f....1.,  ..„■.. r*  t......    ;.. n.t.  .1  },Y  the  pf 

. .osttuUcL ... 
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fine  chord.    Clearly  this  vague  emotion  forms  a  large  com- 

jueat  in  the  pleasure  which  harmony  gives. 
While  thus  recognizing,  and  indeed  emphasizing,  the  fact  that 
bi  many  traits  of  developed  music  my  hypothesis  respecting  the 
_origin  of  music  yields  no  explanation,  let  me  point  out  that  this 

ij-pothesis  gains  a  further  general  support  from  its  conformity 
the  law  of  evolution.    Progressive  integration  is  seen  in  the 

aimense  contrast  between  the  small  combinations  of  tones  consti- 

iting  a  cadence  of  grief,  or  anger,  or  ti-iumph,  and  the  vast  com- 
)inations  of  tones,  simultaneous  and  successive,  constituting  an 
oratorio.  Great  advance  in  coherence  becomes  manifest  when, 
from  the  lax  unions  among  the  sounds  in  which  feeling  spontane* 
ously  expresses  itself,  or  even  from  those  few  musical  phrases 
which  constitute  a  simple  air,  we  pass  to  those  elaborate  composi- 
tions in  which  portions  small  and  large  are  tied  together  into 
extended  organic  wholes.  On  compoi'ing  the  unpremeditated 
inflexions  of  the  voice  in  emotional  speech,  vague  in  tones  and 
times,  with  those  premeditated  ones  which  the  musician  arranges 
for  stage  or  concert-room,  in  which  the  divisions  of  time  are 
exactly  measured,  the  successive  intervals  precise,  and  the  har- 
monies adjusted  to  a  nicety,  we  observe  in  the  last  a  far  higher 
dofinitenoss.  And  immense  progress  in  heterogeneity  is  seen  on 
putting  side  by  side  the  monotonous  chants  of  savages  with  the 
musical  compositions  familiar  to  us ;  each  of  which  is  relatively 
heterogeneous  within  itself,  and  the  assemblage  of  which  forms 
au  iuimeasurably  heterogeneous  aggregate. 

Strong  support  for  the  theory  enunciated  in  this  essay,  and  de- 
fende«l  in  tlie  foregoing  paragraphs,  is  furnished  by  the  testimonies 
of  two  travelers  in  Hungary,  given  in  works  published  in  1878  and 
1888  respectively.    Hero  is  an  extract  from  the  first  of  the  two: — 

"  Mnrio  Is  an  instinct  with  tfaese  Uangarian  gxpsies.  The^  play  by  ear,  and 
with  a  marvelous  precision,  not  surpasscMl  by  mnaicians  \rbo  have  been  sabject 
to  the  roost  ciireful  training.  .  .  ,  The  airs  they  play  are  most  frequently  com- 

xitions  of  their  own.  And  are  in  character  quite  pecaliar.  ...  I  heard  on  this 
on  one  of  the  gypsy  airs  which  made  on  indelible  impression  on  my  mind ; 

seamed  to  me  the  thrilling  atteranoe  of  a  people's  history.  There  was  the  low 
wail  of  sorrow,  of  troabted  passionate  grief,  stirring  the  heart  to  restlessDeaa,  then 
the  sense  of  tormoil  and  defeat;  bat  npon  this  breaks  suddenly  a  wild  burst  of 
eioltatioo,  of  rapturous  joy — a  triumph  achieved,  which  hnrnes  yon  along  with  it 
in  rMiftlcs*  sympathy.  The  excitable  Ilnngariaus  can  literally  become  intoxicated 
with  this  musio— and  no  wonder.  Yon  can  not  reason  ny"  >'  •"•  «xplain  it,  but 
its  strains  compel  you  to  sensations  of  despair  and  joy,  ■ '  'Q  and  excite- 

|neat,  oa  ibongb  under  the  influence  of  some  potent  obm  '   ihout  lk« 

rOurpatkian*,  by  Andrew  F.  Crosse,  pp.  11,  19. 

Still  more  graphic  and  startling  is  thi<  y  a 

ipore  ret'  E,  Gerard:— 


^jo«tti< 
^^^  seec 
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"Devoid  of  printed  notes,  tbe  Tzigane  is  not  forced  to  divide  iiis  attouuon 
b«t«rocD  a  sheet  of  paper  und  tiis  iustrument,  and  tli«re  is  consequently  nolLiiug 
to  detract  from  tbe  utter  abundonrneDt  with  wkicli  be  absorb*  biiiiself  in  Ids  \f\ay- 
Ing,  Ue  seems  to  be  sunk  in  an  inner  world  of  bis  own ;  tbe  instrutncot  sobs 
and  moans  in  bis  bands,  and  is  pressed  tight  against  bis  heart  as  tboagb  it  had 
grown  and  taken  root  there.  This  is  tlie  true  moment  of  inspiration,  to  which 
he  rarely  gives  way,  and  then  only  in  Iho  privacy  of  an  intiinnte  circle,  never 
before  a  numerous  and  unsyrapathetio  aadieaee.  Himself  spell-bound  by  tbe 
power  of  the  tones  he  evokes,  his  heud  gradually  ainkinir  lower  and  lower  over 
tbo  instrument,  the  body  bent  forward  in  an  attitude  of  rapt  attention,  and  bis 
ear  seeming  to  hearken  to  far-off  ghostly  strains  audible  to  himself  alone,  the 
nntaught  Tzigane  achieves  a  perfection  of  espression  onattainable  by  mere  pro- 
fMsional  training. 

"  This  power  of  identification  with  bis  mosio  is  the  real  secret  of  the  Tzigaoe't 
inflaence  over  his  audience.  Inspired  and  carried  away  by  bis  own  strains,  be 
mast  perforce  carry  his  hearers  with  bim  as  well ;  and  the  Ilungarian  ILstvovr 
throws  himself  heart  and  soul  into  this  species  of  iiiusicul  intoxication,  which  tn 
him  is  tbe  greatest  delight  on  earth.  There  is  a  proverb  which  says,  'The  Ilan- 
garion  only  reqnires  n  gypsy  fiddler  and  a  glass  of  water  in  order  to  make  lilm 
quite  drunk;'  and,  indeed,  intoxication  is  the  only  word  fittingly  to  dMcribe 
the  state  of  uxoltuttou  into  which  I  have  seen  a  Iluugnriau  audioDCo  thrown  by  a 
gypsy  band.  ; 

"  Sometimes,  nnder  the  combined  inSuenoe  of  music  and  wine,  th«  T7.i(^n«*  j 
become  like  creatnres  possessed ;  tbe  wild  cries  and  stamps  of  an  equally  ozcit«d  I 
aadience  only  stifiiidnte  them  to  greater  exertions.     The  whole  atmo.spherc  seems 
tonticd  by  billows  of  passionate  harmony ;  we  seem  to  catch  sight  of  the  electric 
parks  of  irinpiration  flying  tlirongh  the  air.     It  is  then  that  the  Tzigane  player 
lives  forth  everything  that  is  secretly  lurking  within  bim — fierce  anger,  childish  i 
wnilings,  preeomptaoos  exaltation,  brooding  melancholy,  and  pus&ionate  desfialr;  | 
and  St  such  moments,  as  a  Hungarian  writer  bus  said,  one  could  readily  belle^-o  | 
In  his  power  of  drawing  down  the  angels  from  heaven  into  belli  I 

"  Listen  how  another  Ilnngarian  ha.s  here  described  the  effect  of  their  music: — 
'IIow  it  roisbes  through  the  veins  like  electric  fire  I     Bow  it  penetrates  straight 
to  the  soul!     In  soft  plaintive  minor  tones  tlie  adugio  opens  with  a  slow  rhythml- 
ral  movement :  it  is  a  sighing  and  longing  of  unsatisfied  osfiirntions ;  a  craving  j 
for  andiscoverod  happiness ;  tbe  lover's  yearning  for  tbe  object  of  bis  affection ; 
the  expression  of  mourning  for  lost  joys,  for  happy  days  gone  forever;   then  I 
abruptly  clmni;iiig  to  n  major  key,  tba  tones  get  faster  and  mure  agitated ;  and  j 
from  the  whirlpool  of  hormony  the  melody  gradnally  drtar-hes  itj*clf,  alternately  j 
drowned  in  tbo  foam  of  overbreaking  waves,  to  reappear  floating  on  the  surfaooj 
hrith  undulating  motion — oollecting  as  it  were  fresh  power  for  a  renewed  bnrtt  of  ] 
%ry.     But  quickly  a»  the  storm  came  it  is  gone  again,  and  the  music  relapaes  into 
the  melancholy  yearnings  of  heretofore."" — The  Land  htyond  th*  Forat,  vol,  ii, 
pp.  122-i.    London,  1888. 

I     After  the  o%'i(Tence  thus  fumishefl,  arg^timent  is  jiltnost  siipcr- 
Bnoujs.    The  origin  of  music  as  the  developtid  lungiiage  ff  eraotioii  j 
iM<otns  to  bo  no  longer  an  inferenoe  but  simply  a  description  ofj 
tbo  foci,  1 
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THE   RELATIONS  OF  MEN  OF  SCIENCE  TO  THE 
U  GENERAL  PUBLIC* 

■  Bt  Psor.  T.  C.  UENDENHALL. 

■rnST  fifty  years  have  passed  since  a  small  body  of  enthusiastic 
V  students  of  geology  and  natural  history  organized  them- 
fclvus  into  an  association  which  was,  for  the  first  time  in  the  his- 
B)ry  of  this  country,  not  local  in  its  membership  or  in  its  purpose. 
Ks  the  "  Ass<.)ciation  of  American  Geologists  and  Naturalists,"  it 
Kas  intended  to  include  any  and  all  persons,  from  any  and  all 
Barts  of  the  country,  who  wore  actively  engaged  in  the  promotion 
Be  natural  history  studies,  and  who  were  willing  to  re-enforce  and 
Btrengthen  each  other  by  this  union.  So  gratifying  was  the  suc- 
Bess  of  this  undertaking  that  after  a  few  years  of  increasing  pros- 
Berity  under  its  first  name,  the  Assovnation  wisely  determined  to 
Briden  the  field  of  its  operations  by  resolving  itself  into  the  Amer- 
Bcun  Association  for  the  Advancement  of  Science,  thus  assuming 
Bo  be  in  title  what  it  had  really  been  in  fact,  from  the  beginning 
^f  its  existence.  One  of  the  articles  of  its  first  constitution,  adopt- 
ed at  its  first  meeting,  provided  that  it  should  be  the  duty  of  its 
■iresidont  to  present  an  address  ut  a  general  session  following 
Biat  over  which  he  presided.  The  performance  of  this  duty  can 
Hot,  therefore,  be  easily  avoided  by  one  who  has  been  honored  by 
Bis  fellow-members  in  being  called  upon  to  preside  over  the  do- 
fcberations  of  this  Association;  nor  can  it  be  lightly  disposed  of 
Brheu  one  realizes  the  importance  of  the  occasion  and  recalls  the 
Bong  list  of  his  distinguished  predecessors,  each  of  whom  in  his 
Bbm  has  brought  to  this  hour  at  least  a  small  measure  of  the  work 
of  a  lifetime  devoted  to  the  interests  of  science. 
H  The  occasion  is  one  which  offers  an  opportunity  and  imposes 
Bi  obligation.  The  opportunity  is  in  many  ways  unique  and  the 
Obligation  is  correspondingly  great.  In  the  delivery  of  this  ad- 
Bress  the  retiring  president  iisually  finds  himself  in  the  presence 
Bf  a  gfKxily  number  of  intelligent  people,  representatives  of  the 
■eueral  public  who,  knowing  something  of  the  results  of  scientific 
Bvestigation,  have  little  idea  of  its  methods,  and  whose  interest 
Hi  our  proccwlings,  while  entirely  cordial  and  friendly,  is  often 
Horn  of  curiosity  rather  than  a  fidl  appreciation  of  their  value 
Bnd  importance.  Mingled  with  them  are  the  members  and  Fel- 
lows of  the  Association  who  have  come  to  the  annual  gathering 
^don  wi''  roducts  of  many  fields  which  they  have  industri- 

Husly  cu!  luring  the  year;  each  ready  to  submit  his  contri- 

*  Addns*  of  the  rrtlring  rretident  of  the  American  AModatlon  for  the  Advanccmon 
of  Sdaseo.    OellTered  4t  the  IndianapolU  meeting,  August,  1690. 
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bution  to  the  inspection  and  criticism  of  his  comrades,  and  all  hop- 
ing to  add  in  some  degree  to  the  sum  total  of  human  knowledge. 

The  united  presence  of  these  two  classes  intensifies  the  interest 
which  naturally  attaches  to  an  occasion  like  this,  and  not  unnatn- 
rally  suggests  that  a  brief  consideration  of  the  relations  that  do 
exist  and  which  should  exist  between  them  may  afford  a  profit- 
able occupation  for  us  this  evening. 

In  the  beginning  it  may  be  truthfully  affirmed  that  no  other 
single  agency  has  done  as  much  to  establish  these  relations  on  a 
proper  basis  as  the  American  Association  for  the  Advancement  of 
Science.  In  the  first  article  of  its  constitution  the  objects  of  the 
Association  are  defined  as  follows  :  "  By  periodical  and  migratory 
meetings,  to  promote  intercourse  between  those  who  are  culti- 
vating science  in  different  parts  of  the  United  States,  to  give  & 
stronger  and  more  general  impulse  and  a  more  systematic  direc- 
tion to  scientific  research  in  ouir  country,  and  to  procure  for  the 
labors  of  scientific  men  increased  facilities  and  a  wider  usefxtl- 
ness."  So  perfectly  do  these  words  embody  the  spirit  of  the  Asso- 
ciation that  when,  more  than  thirty  years  later,  the  constitution 
was  thoroughly  revised,  none  better  could  be  found  to  give  it  ex- 
pression. That  it  has  been  successful  in  promoting  intercourse 
between  those  who  are  cultivating  science  in  different  parts  of  the 
United  States  may  be  proved  by  the  testimony  of  thousands  who 
have  come  to  know  each  other  through  attendance  at  its  meetings. 
In  a  country  whose  geographical  limits  are  so  extensive  as  ours 
and  whose  scientific  men  are  so  widely  scattered,  it  is  difficult  to 
overestimate  its  value  in  this  particular. 

In  giving  a  stronger  and  more  general  impulse  and  a  more  sys- 
tematic direction  to  scientific  research  in  our  country  it  has  been 
singularly  fortunate.    Its  meetings  have  been  the  means  of  dis- 
seminating proper  methods  of  investigation  and  study  through- 
out the  land ;  hundreds  of  young  students,  enthusiastic  but  often 
not  well  trained,  have  found  themselves  welcome  (sometimes  to 
their  own  astonishment),  and  by  its  influence  and  encouragement 
have  been  molded  and  guided  in  the  utilization  of  their  endow- 
ments, occasionally  exceptional,  to  the  end  that  they  have  finally 
won  a  fame  and  renown  which  must  always  be  treasured  by  thOj 
Association  as  among  its  richest  possessions.    Wherever  its  mi 
tory  meetings  have  been  held  the  pulse  of  intelligence  has 
quickened,  local  institutions  have  been  encouraged  and  strength 
ened,  or  created  where  they  did  not  before  exist,  and  men  '  '  ■  •■ 
encp  have  been  brought  into  closer  relations  with  an  int: 
public. 

But  it  is  in  relation  to  the  last  of  the  tb-^--  ■"^•"*  -i-'-'t-'  »■> 
oompliab  vrhiob  the  Association  was  org:  ■■ 
cure  for  the  labors  of  sciuntiiic  men  iaoniMftod  i 
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Kider  •nsefulness,"  tkat  it  has  been,  on  the  whole,  less  successful. 
^t  is  true  that  when  we  look  at  the  history  of  science  in  America 
during  the  past  fifty  years ;  when  we  see  at  every  point  evidences 
of  public  appreciation,  or  at  least  appropriation  of  scientific  dis- 
covery ;  and,  most  of  all,  when  we  observe  the  enlargement  of  older 
iustitntions  of  learning  to  make  room  for  instruction  in  science, 
and  the  generoiis  donations  to  found  new  technical  and  scientific 
schools,  together  with  an  occasional  endowment  of  research,  pure 
and  simple — in  view  of  all  these,  I  say,  we  are  almost  constrained 
to  believe  that  scientific  men  have  only  to  ask,  that  their  facilities 
may  be  increased,  and  that  their  labors  could  hardly  have  a  wider 
ufiefulnesa. 

Unfortunately,  this  pleasing  picture  is  not  a  true  reflection  of 
the  actaal  condition  of  things.  The  attentive  observer  can  not 
fail  to  discover  that  the  relation  between  men  of  science  and  the 
general  public  is  not  what  it  should  be  in  the  best  interests  of 
either  or  both.  In  assemblages  of  the  former  it  is  common  to 
hoar  complaints  of  a  lack  of  appreciation  and  proper  support  on 
the  part  of  the  latter,  from  whom,  in  turn,  occasionally  comes  an 
expression  of  indifference,  now  and  then  tinctured  with  contempt 
»r  men  who  devote  their  lives  and  energies  to  study  and  research, 
le  results  of  which  can  not  always  be  readily  converted  into  real 
estate  or  other  forms  of  taxable  property.  It  can  not  be  denied 
that  the  man  of  science  is  at  some  disadvantage  as  compared  with 
Jiis  neighbor,  the  successful  lawyer  or  physician,  when  it  comes  to 
iat  distribution  of  confidence  with  responsibility  which  usually 
ists  in  any  well-ordored  community,  although  the  latter  may 
ss  but  a  fraction  of  the  intellectual  power  and  sound  judg- 
ment which  he  can  command.  To  his  credit  it  may  be  said  that 
he  is  usually  considered  to  be  a  harmless  creature,  and  to  render 
him  assistance  and  encouragement  is  generally  regarded  as  a  vir- 
tue. The  fact  of  his  knowing  much  about  things  which  do  not 
greatly  concern  the  general  public  is  accepted  as  proof  that  he 
knows  little  of  matters  that  seriously  affect  the  public  welfare. 
It  is  true  that  when  the  public  is  driven  to  extremities  it  some- 
les  voluntarily  calls  upon  the  man  of  science,  and  in  this  emer- 
E»ncy  it  is  often  unpleasantly  confronted  with  the  fact  that  it  does 
where  to  find  him.  The  scientific  dilettante,  or  worse, 
atan,  is  often  much  nearer  the  public  than  the  genuine 
man  of  science,  and  the  inability  to  discriminate  sometimes  results 
j;,.  .i,_  Y^  which  both  science  and  the  public  suffer. 
Ill  ing  to  suggest  some  possible  remedies  for  this  con- 

01  things  it  will  Ije  logical,  if  not  important,  to  roughly 
■-  -"^'V-r  consideration,  the  scientific  and  the 
rt-at  majority,  the  general  public,  in- 
1  btutos  over  sixty  millions  of  people  in  all 
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conditions,  cultured  an  J  uiiculturetl,  etlucuted  and   i  ^^| 

but  in  average  intelligence,  we  are  proud  to  say,  i^upi  ;  flH 

people  of  any  other  nation  in  the  world.    Out  of  these  it  is  Dut9 

b^asy  to  sift  by  definition  the  small  minority  proi»'rly  known  iuh 

pDeu  of  science.    Only  a  rough  approximation  may  be  reached  hrl 

pm  examination  of  the  membership  of  scientific  societies. 

The  American  Association  for  the  Advancement  of  biu  iic^iJ 

includes  in  its  membership  about  two  thousaiul  persons.     It  iai 

well  known,  however,  that  many  of  these  are  not  actually  eaJ 

■  gaged  in  scientific  pursuits,  either  professionally  or  othcTHase  J 

pindeed,  it  is  one  of  the  important  functions  of  the  society  to  gather! 

into  its  fold  as  many  of  this  class  as  possible.    The  fellowship  on 

[the  Association  is  limited  however,  by  its  constitution,  to  snclJ 

jbnembors  as  are  professionally  engaged  in  science,  or  have  byj 

their  labors  aided  in  advancing  science.     They  number  ubouta 

seven  hundretl,  but  in  this  case  it  is  equally  well  known  that  thol 

list  falls  far  short  of  including  all  Americans  who  by  their  laborJ 

in  science  are  justly  entitled  to  a  place  in  any  roll  of  scientifiol 

men.    On  the  whole,  it  would  not,  i)erliaj)8,  be  a  gross  exaggera-J 

tion  to  say  that  not  more  than  one  in  fifty  thousand  of  our  popu<i 

bltttion  could  be  properly  placed  upon  the  list,  even  with  a  liberal! 

ruiterprutation  of  terms.  I 

In  this  estimate  it  is  not  intended,  of  course,  to  include  thall 

large  class  of  active  workers  whose  energies  are  devoted  to  the  ad-l 

vuncoment  of  applied  science.     Although  their  methods  are  ofteni 

the  result  of  scientific  training,  and  while  the  solution  of  their  probJ 

lems  requires  much  knowleiigo  of  science,  the  real  advancement! 

of  science  at  their  hands  is  rather  incidental  than  otherwise.     Iql 

certain  particulars  they  may  be  likened  to  the  class  known  an 

"  middlo-men  "  in  commercial  transactions,  the  connecting  link  be^ 

twoen  producer  and  consumer.    It  is  in  no  way  to  their  discivditi 

that  they  usually  excel  both  of  these  in  vigilance  and  circum.spec-J 

tion  and  in  their  quick  perception  of  utility.    By  them  the  discoV'J 

eries  of  science  are  prepared  for  and  placed  upon  the  market,  and 

it  is  difficult  to  overestimate  their  usefulness  in  tl'  ity.    la 

is  true  that  the  lion's  share  of  the  profit  in  the  tra  i  is  geU'J 

erally  theirs,  and  that  they  are  often  negligent  in  the  matter  ofl 

p'   '       flie  philosopher  the  credit  to  which  he  is  entitled,  '    '  '  ^1 

<  1,  at  least,  it  is  believed  that  the  pliilosophor  is  i  j 

often  responsible.  J 

If  thi.s  statement  of  the  relative  numbers  of  the  scientific  and 

the  non-,scienlific  is  reasonably  correct,  the  scientific  man  may  at 

lea-st  congratulate  himself  on  wielding  fin  influence  in  si '"  \\y 

j*roater  than  the  censusj,  alone,  would  justify;  andtL,-  ...^ 

I  "imiguMi  the  belief  that,  if  there  is  anything  "  nut  of  joint"  in 

L*elatioufi  with  the  general  public,  the  remedy  is  in  his  own  banc! 


OF  SCIENCE  AND   THE  GENERAL  PUBLIC.    13 

t  our  t:  iry  be,  then,  iu  what  particulttr  does  he  fail  in 

llje  full  '.  o','  of  his  duties  as  a  man  of  Bcieuce  and  especially 

OS  an  exiKinent  of  science  among  his  fellows  ? 

Without  attempting  to  arrange  the  answers  which  suggest 
themselves  in  logical  order,  or,  iudeed,  to  select  tliose  of  the  first 
importance,!  submit,  to  begin  with,  his  inability  or  unwillingness, 
common  but  by  no  modns  universal,  to  present  the  results  of  his 
labors  in  a  form  intelligible  to  intelligent  people.  When  inability, 
it  is  a  misfortune,  often  the  outgrowth,  however,  of  negligence  or 
indiflferouce ;  when  unwillingness,  it  becomes  at  least  an  offense, 
and  one  not  indicative  of  the  true  scientific  spirit.  Unfortunately^ 
we  are  not  yet  entirely  out  of  the  shadow  of  the  middle  ages,  when 
learning  was  a  mystery  to  all  except  a  select  few,  or  of  the  centu- 
ries a  little  later,  when  a  scientific  treatise  must  be  entombed  in  a 
dead  language  or  a  scientific  discovery  embalmed  in  a  cipher. 

Many  scientific  men  of  excellent  reputation  are  to-day  guilty  of 
the  crime  of  unnecessary  and  often  premeditated  and  deliberately 
planned  mystification ;  in  fact,  almost  by  common  consent  this 
fault  is  overlooked  in  men  of  distinguished  ability,  if,  indeed,  it 
.oes  not  add  a  luster  to  the  brilliancy  of  their  attainments.  It  is 
y  regarded  as  a  high  compliment  to  say  of  A  that,  when  he 
his  paper  in  the  Mathematical  Section,  no  one  present  was 
le  to  understand  what  it  was  about ;  or  of  B  and  his  book  that 
ore  are  only  three  men  in  the  world  who  can  rea<l  it.  We 
eatly,  though  silently,  admire  A  and  B,  while  C,  the  unknown, 
has  not  yet  won  a  reputation,  and  who  ventures  to  discuss 
mothing  which  we  do  understand  (after  his  clear  and  logical 
presentation  of  the  subject),  must  go  content  with  the  patronizing 
admonition  that  there  is  really  nothing  new  about  this,  and  that 
^^f  htiwill  consult  the  pages  of  a  certain  journal  of  a  few  years  ago, 
^^■0  will  find  the  same  idea,  not  developed,  it  is  true,  but  hinted  at 
^Knd  put  aside  for  future  consideration,  or  that  he  will  find  that 
BPUewton  or  Darwin  declared  what  is  essentially  the  same  principle 
F  many  years  before.  No  one  can  deny  that  there  are  great  reason 
'  t;o<jd  judgment  displayed  in  all  this,  but  the  ordinary'  layman 
.:ely  to  inquire  whether  it  is  distributed  and  apportioned  with 
^Blice  discrimination  ;  and  it  is  the  standpoint  of  the  layman  which 
^Mre  are  occupying  at  the  present  moment. 

^K  All  will  admit  that  there  are  many  men  whose  power  in  origi- 
^Bal  thinking  and  profound  research  is  far  greater  than  their  fa- 
^Kility  of  expression,  just  as,  on  the  other  hand,  there  are  many 
^Haore  men  whose  linguistic  fluency  is  imembarrassed  by  intellect- 
^^lal  activity,  and  representatives  of  both  cltisses  may  be  found 
^^■mong  those  usually  counted  as  men  of  science.  It  is  with  the 
^Hb'st  only  that  we  are  concerned  at  the  present  moment,  and  it  is 
^^  sufficient  to  remark  that  their  fault  is  relatively  unimportant  and 
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sily   overlooked.     Among  them  is  often  foiind  that  higUj 

'^■prized  but  imperfectly  defined  individual  known  as  the  "  goniu8,1 

for  whoso  existence  we  are  always  thankful,  even  though  his  'ya.\ 

terpretation  is  difficult  and  laborious. 

Concerning  those  who,  although  able,  are  unwilling  to  take  the* 
trouble  to  write  for  their  readers  or  speak  for  their  hearers,  a 
somewhat  more  extended  comment  may  be  desirable.    It  is  uli 
ways  difficult  to  make  a  just  analysis  of  motives,  but  there  can 
little  doubt  that  some  of  these  are  influenced  by  a  desire  to  imitat 
utho  rare  genius  whose  intellectual  advances  are  so  rapid  and  i 
'powerful  as  to  forbid  all  efforts  to  secure  a  clear  and  simple  pr 
entation  of  results.    The  king  is  lame  and  the  courtier  must  limpj 
With  others  there  is  a  strange  and  unwholesome  prejudice  againa 
making  science  intelligible,  for  fear  that  science  may  become 
popular.    It  is  forgotten  that  clear  and  accurate  thinking  is  gen^ 
erally  accompanied  by  the  power  of  clear,  concise,  and  accural 
expression,  and  that  as  a  matter  of  fact  the  two  are  almost  insep 
Table.     The  apparent  success  before  the  people  of  the  diletianlt 
and  the  charlatan  has  resulted,  in  the  case  of  m.iny  good  and  abla 
men,  in  a  positive  aversion  to  popular  approval.    It  should  nevei 
kbe  forgotten  that  the  judgment  and  last*  of  the  public  in  matter 
'Telating  to  science  are  just  as  susceptible  of  cultivation  as  ir 
music  and  the  fine  arts,  and  that  scientific  men  owe  it  to  them« 
selves  to  see  that  opport,nnity  for  this  culture  is  not  withheld.     A 
just  appreciation  by  the  people  of  real  merit  in  art  has  resulted  in 
the  production  of  great  painters,  sculptors,  musicians,  and  com* 
posers,  and  there  is  every  reason  to  l>elieve  that  the  best  interest 
Pbf  science  would  be  fostered  by  similar  treatment.     Even   the 
great  masters  in  science,  then,  can  well  afford  to  do  what  is 
^their   power   to  popularize  their  work  and  that  of  their  col- 
leagues, so  that  through  closer  relations  with  a  more  appreci- 
ative public  their  opportunities  may  be  enlarged  and  their  numJ 
bers  increased. 

Another  error  into  which  the  man  of  science  is  liable  to  fall  ii 
that  of  assuming  superior  wisdom  as  regards  subjects  outside  o( 
his  own  specialty.  It  may  seem  a  little  hard  to  accuse  him  o£ 
this,  but  nevertheless  it  is  a  mistake  into  which  he  is  easily  anc 
jften  unconsciously  led.    That  this  is  the  day  of  specin  mt 

^Specialists  every  student  of  science  learns  at  the  very  tl. .  .,..■  A  of 
his  career;  but  that  one  man  can  be  expected  to  be  good  author-^ 
ity  on  not  more  than  one  or  two  is  not  so  generally  un^ 

<i.:rstowl  by  the  public.    It  thus  h    ,  .     ;ly  happens  that  the  nuui 
of  ixoienoe  is  consulted  on  all  matters  of  a  scientific  nature,  and  be 


Man  authority. 


Although  going  vol!  for  «  time,  these  opimoE 
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Ifk'U  prove  to  be  erroneous  in  the  end,  resulting  in  a  diminu- 
■oa  of  that  confidence  which  the  public  is,  on  the  whole,  inclined 
Id  place  in  the  dictum  of  science. 

Examples  of  this  condition  of  things  are  by  no  means  want- 
ing, and  they  are  not  confined,  as  might  at  first  be  assumed,  to  the 
lower  ranks  of  science.  A  distinguished  botanist  is  consulted  and 
Hp'  ■  oncerning  the  location  of  the  natural-gas  field;  a  math- 
^fcji  11  advises  a  company  in  which  he  is  a  stockholder  in  re- 

r  gard  to  the  best  locality  for  boring  for  oil ;  and  a  celebrated  biol- 
oijist  examines  and  makes  public  report  upon  a  much-talked-of 
invention  in  which  the  principles  of  physics  and  engineering  are 
alone  involved. 

In  these  and  many  other  instances  which  might  be  related,  the 
otivee  of  those  concerned,  at  least  on  one  side  of  the  transaction, 
can  not  be  questioned,  but  certainly  their  judgment  is  open  to 
ticism ;  and  the  outcome  of  it  all  is  that  the  confidence  of  the 
pie  in  scientific  methods  and  results  is  weakened.    Fifty  years 
o  or  a  Imndred  years  ago,  there  was  good  reason  for  much  of 
Bort  of  thing.    Specialization  was  neither  as  possible  nor  as 
as  now ;  the  sparseness  of  the  population  of  the  country, 
e  absence  of  centers  of  learning  and  scientific  research,  the  ob- 
Jos  in  the  way  of  easy  and  rapid  communication  between  dif- 
ent  part^  of  the  country — all  these  and  other  circumstances 
ntributod  to  the  possibility  of  a  Franklin,  who  wrote  and  wrote 
11  upon  nearly  all  subjects  of  human  thought ;  whoso  advice 
was  sought  and  given  in  matters  relating  to  all  departments  of 
science,  literature,  and  art.    Combining  in  an  extraordinary  de- 
gree the  power  of  profound  research  with  a  singularly  simple  and 
ear  style  in  composition,  together  with  a  modesty  which  is 
ly  always  characteristic  of  the  genuine  student  of  nature,  he 
ily  ventured  further  than  most  men  would  dare  to-day  in  the 
range  of  topics  concerning  which  he  spoke  with  authority. 

But  at  the  present  time  and  under  existing  conditions  there  is 

ittlo  excuse  for  unsupported  assumption  of  knowledge  by  men  of 

ieiv  '.  fortunately,  the  danger  of  humiliating  exposure  is 

rn.'  ■  i-j'ly  great.    The  specialist  is  everywhere  within  easy 

h,  and  the  expression  of  opinions  concerning  things  of  which 

knows  but  little  is  equally  prejudicial  to  the  interests  of  sci- 

and  society. 

The  scientific  man  should  also  be  at  least  reasonably  free  from 

i""  itters  relating  to  his  own  specialty,  and  particularly 

I-  to  his  owu  authority  and  attainments  therein.    In 

nlrovorsy  he  has  the  advantage  over  most  disputants  in  that  ho 

luually  c-i"  •    ^=3  support  an  unerring  and  incontrovertible 

itneas.    A  >  1  acted  experiment  or  an  oxhaustix-e  inve<?t.i- 

gaiion  carried  out  with  scrupulous  Louoifty,  dceerv' 
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fcroat  weight ;   but  it  must  not  bn  forgotten  tlmt  it  doi  '    i^| 

rvory  great  degreo,  depoud  upon  the  personality  of  him  \  ''^^V 

the  experiment  or  plans  the  investigation.  One  must  not  conf  oun  J 
himself  and  his  work  to  the  extent  of  assuming  that  upon  luni 
ought  to  bo  bestowed  the  praise  and  admiration  to  which  his  workj 
is  perhaps  justly  entitled.  This  bluhder  is  aualogoiis  to  that  ofl 
the  mechanic  in  whom  the  first  symptom  of  insanity  appeared  am 
a  conviction  that  he  was  aa  strong  as  the  engine  which  he  had 
built,  evidence  of  which  he  unpleasantly  thrust  upon  any  whd 
might  deny  the  truth  of  his  assertion.  "  By  your  works  shall  yd 
be  judged  "  may  be  especially  affirmed  of  men  of  science,  not  oulyi 
as  regards  the  judgment  of  the  public,  but  particularly  that  of] 
their  colleagues  and  fellow-workera.  Least  of  all  should  titleJ 
degree,  membership  in  learned  societies,  or  the  possession  of  mc<iala 
or  other  awards  of  distinction  and  honor,  be  parade<l  unduly,  on 
offered  by  himself  in  evidence  of  his  own  fitness.  In  generalJ 
these  are  honorable  rewards  which  are  justly  prized  by  scientifioj 
men,  but  some  of  thom  have  been  so  indiscriminately  bestowedj 
and  in  some  instances  falsely  assumed,  that  the  general  public,  now 
yet  properly  educated  in  this  direction,  does  not  attach  great  valuaj 
to  them  as  an  index  of  real  scientific  merit.  Where  real  meriti 
actually  exists,  notliing  is  usually  gained  and  much  is  likely  toj 
be  lost  by  boastful  amiouncements  of  high  standing  or  of  accu- 
mulated honor.  A  distingxiished  man  of  science,  at  the  end  of  tu 
controversy  into  wliich  he  had  been  called  as  such,  complained 
tliat  he  had  not  been  recognized  as  a  Fellow  of  the  Royal  Society. 
"You  gave  us  no  reason  to  suspect  your  membership,"  quiotly 
but  severely  replied  a  man  of  the  world.  j 

As  another  element  of  weakness  in  the  scientific  man  1  venture' 
to  suggest  that  he  is  often  less  of  a  ntilitarian  than  he  should  bo.] 
^This  is  a  sin,  if  it  be  such,  which  seems  especially  attached  to  ibosoj 
who,  unconsciously  or  otherwise,  are  imitators  of  men  of  scioncm 
of  the  highest  type.  The  latter  are  so  entirely  absorbed  in  pro- 
found investigation,  and  their  horizon  is  necessarily  so  limitivl  byj 
the  very  nature  of  the  operations  in  wliich  they  are  engaged,  thbu 
tliey  are  altogether  unlikely  to  consider  questions  of  utility ;  nor,| 
ind«XKl,  is  it  desirable  that  they  should.  The  evolution  of  pro- 
cesses and  meth(xl8  by  means  of  which  the  complex  existence 
of  the  present  ilny  is  maintained,  is  largely  the  result  of  spoeiali- 
station  or  the  division  of  labor.  In  such  a  scheme  there  is  rooi 
for  thfiso  who  never  demand  more  of  a  fact  than  that  it  be  a  fact 
of  truth,  that  it  be  truth.  But  even  among  scientific  men  the  nuni' 
bor  of  such  is  small,  and  as  a  clasM*  they  can  never  ba  very  closely 
iu  touch  with  the  prople. 

Strong  to  )mitat«,  even  iu  tho6o  dmnu^  wliitib  ar« 

to  weaknofle,  tuaoy  persons  of  lunser  uuU>  iti' 


'tH 


MEN  OF  SCIENCE  AND   THE  GENERAL  PUBLIC,    zj 


tho  useful  and  the  practical  which  does  not  tend  to  exalt  the  sci- 
entific man  in  the  opinion  of  the  public.  Even  the  great  leaders 
in  science  have  been  misrepresented  in  this  matter.  Because  they 
riaely  determined  in  many  instances  to  leave  to  others  the  task  of 
jveloping  the  practical  applications  of  their  discoveries,  it  has 
ft*n  been  represented  that  they  held  such  applications  as  un- 
rortby  a  true  man  of  science.  As  illustrating  the  injustice  of 
ich  an  opinion,  one  may  cite  the  case  of  the  most  brilliant  phi- 
jsopher  of  his  time,  Michael  Faraday,  who  in  the  matter  of 
lis  connection  with  the  Trinity  House  alone  gave  many  of  the  best 
years  of  his  life  to  the  service  of  his  fellow-men.  The  intensely 
'■  ■■  re  of  this  service  is  shown  by  the  fact  that  it  in- 

c.  lation  of  lighthouses,  the  arrangement  of  their 

lightning  conductors,  reports  upon  various  propositions  regarding 
li>,'lits,  tlin  twamination  of  their  optical  apparatus,  and  testing  sam- 
}ili>;  lit'  cottun,  oils,  and  paints.  A  precisely  similar  illustration  is 
to  be  found  in  the  life  of  our  own  great  physicist,  Joseph  Henry, 
who  sacrificed  a  career  as  a  scientific  man,  already  of  exceptional 
brilliancy',  yet  promising  a  future  of  still  greater  splendor,  for  a 
life  of  unselfish  usefulness  to  science  and  to  his  countrymen,  as  Sec- 
retory of  the  Smithsonian  Institution,  as  a  member  of  the  Light- 
house Board,  and  in  other  capacities  for  which  he  was  especially 
fitted  by  nature  as  well  as  by  hLs  scientific  training. 

There  is  an  unfortunate  and  perhaps  a  growing  tendency 
among  scientific  men  to  despise  the  useful  and  the  practical  in 
F  Hid  it  finds  expression  in  the  by  no  means  uncommon 

!■  „    I  offended  dignity  when  an  innocent  layman  asks  what  is 

th«  use  of  some  new  discovery. 

Referring  to  the  theoretically  extremely  interesting  spar  prism 
of  Bertrand,  which  under  certain  conditions  may  be  used  to  detect 
Kncea  of  polarization  of  light,  a  recent  writer  remarks,  "  But  for 
Bi       - :  M cation  the  prism  would  possess,  in  the  eyes  of  the  true 
Hi  science,  the  inestimable  value  of  being  of  no  practical 

Blility  whatever." 

■  Much  is  said,  everywhere  and  at  all  times,  about  the  pursuit  of 
Bionce  for  the  sake  of  science;  and  on  every  hand  it  is  sought  to 
Buvey  the  impression  that  one  who  has  any  other  object  in  view 
K  int«rrogttting  Nature  than  the  mere  pleasure  of  listening  to  her 
Bplivs,  is  unworthy  of  a  high  place  among  men  of  science.  9° 
B^ho  universally  accepted,  so  orthcKlox,  is  this  proposition,  that 
||PIVnrith  much  hesitation  that  its  truth  is  questioned  in  this  pres- 
ence. In  BO  far  as  it  means  that  one  can  not  do  anything  well  un- 
^-  '  "  nmore.  that  pecuniary  reward  alone  will  never 

mt  'i.^t  M"  cTi.'at  philosopher  or  poet  or  artist  will 

B^''  ^  '  ilishly  devoted  to  and  in  love  with  his 

H|i|^|M!t  ^'J  iiiT  a  !;!<  true,  Although  it  does  not,  as  is  often  as. 
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Hnrawl,  fnmish  a  motive  of  the  highest  order.  It  is  a  trite  saying^ 
but  perhaps  it  can  not  be  too  often  repeated,  that  he  who  lives  mii 
labors  in  the  interest  of  his  fellows,  that  their  lives  may  be  bright 
led,  that  their  burdens  may  be  lessened,  is  above  all  other 
rorthy  of  the  highest  praise.  By  this  standard  the  value  of 
discovery  must  at  last  be  fixed,  bearing  in  mind,  of  course,  that 
Uthe  [ihysical  comfort  of  man  is  not  alone  to  be  considered.  Judged 
iy  tlus  standard,  the  work  of  Nowton,  of  Watt,  of  Franklin, 
Ruraford,  Faraday,  Henry, and  a  host  of  others  is  truly  great 
There  should  be,  and  there  usually  is,  no  controversy  as  to  rel« 
tive  merit  between  the  discoverer  of  a  gem  and  the  artist  whc 
polishes  and  sets  it.  In  science,  the  genius  of  the  former  is  un- 
qtiestionably  rarer  and  of  a  higher  order,  but  his  work  will  always 
be  incomplete  and  in  a  great  degree  useless  until  supplementetl 
by  that  of  the  latter. 

Another  demand  which  the  public  may  justly  make  upon  the 
man  of  science  is  that  liis  interest  in  public  affairs  should  not  be 
loss  than  that  of  other  men.  Through  his  failure  in  this  particu- 
lar, science  has  long  suffered  and  is  suffering  in  an  increasing 
degree.  This  criticism  is  especially  applicable  in  this  countryJ 
wlii-re  in  theory  every  man  is  supposed  to  bear  his  share  of  th« 
pul)lic  burden  and  to  take  his  part  in  the  perfornmuce  of  public 
duties.  Unfortunately,  the  attitude  of  the  scientific  man  is  t« 
[>ften  one  of  criticism  and  complaint  concerning  matters  in  th« 
lisposition  of  which  he  persistently  declines  to  interfere.  It  ca 
not  bo  denied,  I  think,  that  men  well  trained  in  the  logic  an^ 
methods  of  scientific  research  ought  to  be  exceptionally  well 
equipped  for  the  performance  of  certain  public  duties  constantlj 
arising  out  of  local.  State,  or  national  legislation ;  yet  the  impre 
slon  is  well-nigh  universal,  that  the  scientific  man  has  no  geniua 
for  "  affairs."  Indeed,  it  has  been  more  than  once  affirmed  that  h< 
is  utterly  devoid  of  administrative  or  executive  ability,  and  ever 
that  he  can  not  be  trusted  with  the  direction  of  operations  which  i 
almost  wholly  scientific  in  their  nature.  That  there  are  many  exJ 
amples  which  seem  to  justify  this  belief  is  too  true,  bn'  ^lere 

are  other  instances  in  which  administrative  and  scien  iiity 

have  been  combined  is  also  true.    Little  search  is  required  to  re- 
veal cases  in  which  men  of  science  have  so  ignored  all  m 
rules  and  maxims  of  business  procedure  n.s  to  merit  sevi ; 
cvfxa,  in  which,  unfortunately,  the  public  does  not  discriminate 
'  ■' I. •  individual  and  the  class  which  1  *s.    It  gecma 

ng  that  one  who  is  capable  of  sii  iTinitig 

executing  an  elaborate  research,  in  which  all  conti; 

[>rovided  for,  thf^  _.,..*,)    _.,»;,-:.,..t-,.i    ^^d  all  v 

larded  and  pr-  wn  in  t 

meat  of  somo  much  less  compUcat«d  businees  affair. 
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ton  of  a  laboratory  or  the  planning  of  an  expedition,  and  I 

unwilling  to  believe  that  such  failures  are  due  to  anything 

.er  than  culpable  negligence  on  the  part  of  the  IndividuaL 

is  generally  recognized  that,  aside  from  all  questions  of  a 

isan  political  nature,  this  country  is  to-day  confronted  by  sev- 

1  problems  of  the   utmost  imi)ortance  to  its  welfare,  to  the 

per  solution  of  which  the  highest  intellectual  powers  of  the 

mitiou  should  \)e  given.    The  computation  of  the  trajectory  of  a 

planet  is  a  far  easier  task  than  forecasting  the  true  policy  of  a 

great  republic,  but  those  qualities  of  the  human  intellect  which 

have  made  the  first  possible  should  not  be  allowed  to  remain  idle 

while  an  intelligent  public  is  striving  to  attain  the  last.    That 

men  of  science  have  not,  thus  far,  made  their  full  contribution  to 

^  the  solution  of  some  of  these  great  problems  is  due  to  the  fact 

^■at  many  have  exhibited  an  inexcusable  apathy  toward  everything 

^Bating  to  the  public  welfare,  while  others  have  not  approached 

^■e  subject  with  that  breadth  of  preparation  in  the  close  study  of 

^1'  fiirs  which  is  necessary  to  establish  the  authenticity  of 

^h.j        ^  .  itions  of  condition.    As  already  intimated,  we  do  not 

^Bm  to  be  getting  on  in  this  direction.    Our  own  early  history 

^Bd  the  history  of  other  nations  is  fuU  of  examples  of  eminent 

HSentific  men  who  were  no  less  distinguished  as  publicists  and 

statesmen.   The  name  of  FrankUn  is  imperishable  alike  in  the  his- 

L^My  of  science  and  of  politics.    On  many  questions  relating  to  ex- 

^B  science  the  Adamses  spoke  with  confidence ;  Thomas  Jefferson 

was  a  philosopher,  and,  on  assuming  the  duties  of  the  highest  office 

in  the  gift  of  the  people,  counted  his  opportunities  for  association 

I  with  men  of  science  as  one  of  its  chiefest  rewards.    Other  illustra- 

■fans  might  be  selected  from  the  pages  of  the  history  of  our  own 

^Bantry ;  while  in  Europe,  where  science  has  been  longer  cultivated 

^Hd  under  more  favorable  conditions,  they  are  much  more  common. 

T^is  is  notably  so  in  France,  whose  roll  of  scientific  men  who 

»ve  distinguished  themselves  and  their  country  during  the  past 
Itmy  includes  many  names  prominent  alike  for  the  importance 
their  performance  in  her  various  crises  of  peace  and  war.  The 
present  President  of  the  French  Republic,  himself  an  engineer, 
bears  a  name  made  famous  in  the  history  of  science  by  the  rich 
ki'  '  "  >Q.H  of  his  ancestors,  one  of  whom  voted  for  the  execu- 
B*  lis  XVI,  and  was  a  member  of  the  Committee  of  Public 

^ftety.  It  would  be  difficult  to  overestimate  the  value  to  science, 
^M|U  aa  to  the  public,  of  the  presence  in  the  halls  of  legislation 
^^^Pb  a  rery  small  number  of  men  who  might  stand  as  expo- 
^^Hr  ids  of  science  and  as  competent  authorities  on 

^^^^^^-  >T>"i<"«tion.    Our  national  Congress, especially, 

^^^^^B<^  ig  with  questions  of  great  moment  to 

^^^^^^  whicli  c&u  only  be  thoroughly  understood  and  wisely 
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dealt  with  by  scientific  men,  and  the  presence  of  one  or  two  such 
in  each  branch  of  that  body  would  be  of  decided  advantage  to  tbo 
whole  country.  In  the  nature  of  things,  opportunities  for  such 
representation  will  be  rare,  but  when  they  occur  they  must  not  be 
suffered  to  escape. 

Finally,  if  the  conclusions  reached  in  the  foregoing  should  bo 
thought  wise,  and  should  any  young  man  at  the  thresli'  '  '  '  ^is 
scientific  career  determine  to  be  guided  by  them  in  e^^i.  ug 

his  relations  with  the  general  public,  he  will  find  splendid  exam- 
ples among  the  distinguished  leaders  of  all  departments  of  science. 
Should  he  desire  to  present  the  results  of  his  labors  in  such  a  way 
that  they  may  be  understood  by  intelligent  people,  he  may  imitate 
Franklin,  whose  literary  style,  as  to  simplicity  and  clearness,  com- 
moiidod  the  highest  praise  from  literary  men  ;  or  Faraday,  who 
was  able  to  give  expression  to  the  most  involved  conceptions  in 
simple  English;  or  Tyndall,  the  appearance  of  whose  Heat  con- 
sidered as  a  Mode  of  Motion  was  an  epoch  in  the  history  of  phj-s- 
ical  science  in  its  relation  to  an  intelligent  constituency,  without 
which  it  can  not  thrive.  He  will  learn  that  there  is  no  discredit  in 
"  popularizing  "  science ;  that  popularizing  what  is  not  science  is 
the  thing  that  is  to  be  shimned  and  prevented.  The  arrogance  of 
genius  is  not  less  disagTeoablo  than  that  of  riches,  although  it  is 
lees  common. 

Should  he  wish  to  cultivate  modesty  in  estimating  his  o\m  at- 
tainments, he  need  only  follow  Newton,  Darwin,  and,  in  fact,  the 
whole  list  of  distinguished  men  of  science  down  to  the  present 
time,  with  a  few  rare  and  unexplainable  exceptions,  the  existence 
of  which  serves,  like  a  whistling  buoy,  to  point  out  what  should 
be  avoided. 

Should  he  aspire  to  be  of  some  use  to  the  world  and  to  leave  it 
better  because  of  his  life,  ho  will  be  encouraged  bj'  the  fact* 
already  considered,  that  in  the  long  run  those  discoveries  are  most 
higlUy  esteemed,  and  justly  so,  which  are  the  most  potent  in  their 
itiflueuce  upon  civilization  and  society  by  ameliorating  the  con- 
dition of  the  people,  or  by  enlarging  their  opportunities,  and  that 
all  really  great  men  of  science  have  not  lost  sight  of  this  fiw;t; 
that  "science  for  the  sake  of  science"  does  not  represent  the  high- 
est ideal,  nor  can  the  "almighty  dollar  "  ever  be  bartered  for  the 
"divine  afllatua." 

All  of  these  questions  will  serve  to  enlarge  his  interest  in  pub* 
lie  affairs,  because  he  will  come  t'  . .    ,   •  '  •       .]f 

hut  a  part  of  the  public    He  will  i  i- 

dny,  when  near  the  end  of  his  life  he  saw  a  huge  dynamo  1 1 
natinff  the  tower  n'  •  '-'•'■■        -tm,.  .  ...i.:,.,,  i.  'i .,  ,  ..-. 

the  wiirld  as  an  ini 

through  the  fostering  care  of  otherK,  \gTsnra  x 
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i,  nnd  he  experienced  exquisite  pleasure  in  the  reflection  that 
tniglit  be  the  means  of  saving  the  lives  of  his  fcUow-men.    The 
ji«jal  of  duty  which  ought  to  be  present  in  the  mind  of  every  maa 
8cienc(«  may  well  be  higher  than  that  growing  out  of  mere  self- 
Hi  pleasure  in  the  acquisition  and  possession  of  knowledge. 
Perhaps  it  is  hardly  becoming  in  me,  at  this  time  and  in  some 
' '  '    '  1  rge  body  of  scientific  men,  to  make  even 
iiism  of  the  general   public,  the   party 
the  second  part  in  the  question  which  we  have  considered  to- 
ight.    I  venture  to  suggest,  however,  that  whenever  the  public 
1  disposed  to  consider  its  obligations  to  Science  and  her  votaries, 
»oro  are  some  tilings  which  must  not  be  forgotten — things  so  im- 
>rtant  and  so  numerous,  indeed,  that  many  volumes  would  be 
iadeqnnt*  to  their  enumeration.     Prove  this  by  comparing  the 
jrld  i<'i77i  science  with  the  world  wUhout  science.    Take  as  an 
lustratii^n  that  which  less  than  two  hundred  years  ago  was  but  a 
rk,  a  faint  spark,  exhibited  on  rare  occasions  by  the  scientific 
\u  of  that  timo.    With  this  spark,  thanks  to  science,  the  whole 
jrld  is  now  aflame.    Timo  and  space  are  practically  annihilated  j 
fht  is  turned  into  day ;  social  life  is  almost  revolutionized,  and 
>re8  of  '■  ^-hich  only  a  few  years  ago  would  have  been  pro- 

uunced  iile,  are  being  accomplislied   daily.     Many  mill- 

>n«  of  dollars  of  capital  and  many  thousands  of  men  are  engaged 
Ir  ■'  '  '  pment  of  this  agent,  so  purely  a  creation  of  science 
feme  Court  of  the  land  has  already  declared  that  it 
no  material  existence.  Surely  science,  which  has  brought  us 
these  blessings,  together  with  thousands  besides,  is  worthy  of 
rery  oare  and  consideration  at  the  hands  of  a  generous  and  ap- 
ciative  public. 


THE   ROOT-TIP. 

Bt  FUEDEEICK  LEROY  SARGENT. 

"T  is  only  within  recent  years  that  botanists  have  realized  wliat 

-   a  wonderful  organ  the  root  has  at  its  tip.    Text-books  which 

iity-five  years  ago  give  but  little  more  upon  the 

-statement  that  at  the  extremity  of  each  rootlet 

a  tnioute.  .sponge-like  organ,  called  the  spovgiole,  by  means  of 

I  r  V  .«.    ,  1  .  .  absorbs  moisture  from  the  ground.    As  long  ago, 

. .  Ohlort*  showed  that  if  this  so-called  spongiole 

!  ctit  oil  from  ft  young  root,  and  the  wound  covered  with  water- 

•rnish,  absorption  takes  place  quite  as  well  as  before  the 

! ;  and  he  expressed  the  opinion  that  the  true  organs  of 

jiiun  are  numerous  delicate  hairs  which  form  a  velvety 
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zone  a  short  distance  behind  the  apex  of  a  rootlet.    Later  investij 
gators  have  confirmed  Ohlert's  coaclusious,  and  have  found  tha| 
the  terminal  organ,  instead  of  being  absorbent  like  a  sponge,  is  : 
reality  a  protective  cap,  and  as  impervious  to  water  as  corlc     (See 
Fig.  1.) 

Just  behind  this  cap,  and  inclosed  by  it  as  a  thimble  covers 
the  finger-tip,  lies  that  part  of  the  root  which  is  youngest  and 
tenderest,  where  growth  is  most  vigorous,  and  from  which  all  th« 


R^.— PA»Ti  or  A  Totnto  Root  (An(«<mK>i>).    (1)  Becdliiif;,  wilh  eanh-pBrtlclt^  ;,itu.  !m 
to  the  root-hain.      ($)    Tha  mune,  showing  the  root-hain  Treed  from  oortb-i  uit..  Ir 
(X)  Boot-lip  pcnoCmting  the  aoil  (  x  10).      (4)  Boot-haira  with  ranb-porticlea  ailliorin 
(x  SO).      (B)  Vorticiil   Motion  of  root-tip,  thowing  protective  cap  end  growing 
(h  SO).    (Kenier.) 

Lother  tissues  of  the  root  are  derived.    This  vegetative  point  wi 

Finay  consider  as  the  tip  projier.    (See  Fig.  1  (5).)    As  fast  as  th 
surface  wears  off  by  contact  with  the  earth,  new  tissue  is  a<lded 
neath,  much  the  same  as  one's  finger-nail  is  constantly  renewed, 
and  thus  the  thickness  of  the  cap  remains  about  the  same,  al 
though  continually  worn  away. 

Tho  new  tissue  which  is  added  to  the  body  of  the  root  sooi 
loses  tho  power  of  increasing  in  length,  and  consequently  tin 

[elongation  of  a  root  is  in  marked  contrast  to  the  ulongutinu  of  a 
stem.  Tho  latter,  to  be  sure,  has,  like  the  root,  a  small  mass  o£^ 
formative  tissue  at  the  apex,  but  the  tissue  which  is  formed  cus^f 
tinuea  to  enlrirgo  for  a  comparatively  long  time,  and  the  result" 
is  that  a  young  stem  grows  in  length  at  a  nearly  uniform  ra' 
throughout,  while  in  a  rootlet  elongation  takes  place  only 
the  tip.    Tl)  '  "nient  of  making  a  Bevies  of  > 

*tant  ink-dot-  and  root  of  a  bean  «ee<iliuK 

growth  procoodB,  giro  a  good  idea  of  tho  difforonce  in  manner  ol 
growth.    It  'v6  obviouB  that  irero  a  root  to  clongato  like  a  si 


^m 
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alt"  r.-.uld  hardly  fail  to  be  disastrous :  for,  in  thu  fii-st  platie, 
iti  I  .of  the  earth  would  souu  cause  a  strong  curvature; 

and,  in  the  second  place,  the  tender  apex  would  be  injured  by 
being  thus  force<l  against  the  earth.  As  it  is,  the  tip  penetrates 
the  earth,  not  like  a  nail  driven  by  a  force  behind,  but  like  a  slen- 
der, tapering  cone  whose  point  insinuates  itself  between  the  earth- 
l>articles  an<l  then  by  growth  in  thickness  wedges  them  apart. 
Kxj»erimeiit  has  shown  that  a  root  in  its  longitudinal  growth 
exerts  but  very  little  force ;  in  the  bean,  for  example,  there  is 
8<"Arcely  force  enough  to  raise  a  quarter  of  a  pound.  The  force  of 
transverse  growtJi,  on  the  other  band,  is  considerable — equal  in 
the  boan  to  the  raising  of  over  eight  pounds.* 

It  was  first  demonstrated  by  Diirwin  that  the  elongation  of  the 
root  takes  place  in  such  n  way  that  the  apex,  instead  of  going 
traight  forward,  bends  to  all  sides  in  succession  and  thus  de- 
jribe.s  a  somewhat  corkscrew-like  spiral.  This  movement  he 
kllud  circumnutation,  and  found  that  essentially  similar  move- 
ments (some  of  which  had  betm  before  observed)  were  exhibited 
by  all  growing  stems  and  leaves,  and  not  infrequently  after 
rowth  hail  cease«i.  In  the  case  of  the  root,  the  movement  may 
rendered  apparent  in  either  of  two  ways.  One  method  is  to 
»ke  a  seedling  growing  in  moist  air,  and  magnify  the  movement 
of  the  root-tip  by  att;w:hing  to  the  bending  portion  a  very  slender 
'-'■••Mfjnt  of  glass  several  inches  in  length,  and  then,  on  a  sheet  of 
kept  |)eriH3ndicular  to  the  axis  of  the  root,  record  by  ink- 
dots  the  different  points  to  which  the  filament  is  from  time  t-o 
time  directetl.  Upon  connecting  the  dots  made  at  short  intervals 
through  a  period  of  several  hours,  a  result  is  obtained  somewhat 
like  that  shown  in  Fig.  2.  The  other  method  is  to  allow  the  ver- 
ticjkl  n>ot  of  a  seedling  to  grow  downward  against  the  smoked 
irface  of  a  piece  of  glass  which  is  held  oblique  to  the  axis.  If 
■Hioris  are  favorable,  the  tip  will  be  found  to  rub  the  sur- 
i  leave  a  serpentine  tracing  similar  to  those  given  in  Fig. 
That  the  course  of  the  tip  had  been  spiral  and  not  zigzag 
i  shown  in  Darwin's  experiments  by  alternating  regions  of 
iter  and  less  rubbing,  and  in  some  ca.ses  by  transverse  ridges 
Boot^  Since  these  experiments  can  not  be  performed  with  the 
A  imbedded  in  compact  earth,  we  can  not  say  how  far  circum- 
itation  may  take  place  in  ordinary  soil,  but  undoubtedly  the 
jry  to  circumnutate  is  ever  present,  and  whenever  there  is 
ible  opportunity  for  its  exercise  the  spiral  movement  must 
Materially  assist  the  tip  in  making  its  way  along  the  line  of  least 


•  TV»  tlM<  rtrtufbi  of  tjil*  experiment,  m  of  othen  to  lie  ro<mtioneil  later,  the  reailer  l» 
fvrml  \a  lUntin**  Powrr  iif  MoTi-nioni  in  PlnDtii,  which  contiiins  ihe  roost  Tsluabi;  coo- 
I  |0  nut  Vno»lr«ltw  of  ibe  root-lip  that  hare  ercr  been  made, 
mt.  inriji. — > 
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rosistAnce.     The  chief  iini>'inai)co  of  this  power  of  muvcmf 
however,  comes  from  the  way  it  may  be  modified,  and  its  forc^ 
augmented  in  certain  directions  by  different  influences. 

Prominent  among  these  iutiuences  is  that  of  gravity.  A  mos 
noticeable  fact  in  tlie  sprouting  of  seeds  is  that  tlie  root  jwjint 
toward  the  center  of  the  earth,  and  the  young  shout  in  tlie  opj 
site  direction,  and  it  has  long  been  knowni  that  this  tendency  t<l 

Burae  the  vertical  can  not  be  explained  as  a  response  to  differ- J 
ence.s  in  illumination,  wurmtli,  or  moisture,  since  the  organs  be 
have  just  the  same  when  seedlings  are  grown  under  conditior 
where  these  differences  are  entirely  eliminated.    Moreover,  if 
rout  which  has  been  growing  downward  be  placed  in  a  horizontal' 
position,  the  region  of  growth,  for  a  few  millimetres  behin«l  the 
tip,  will  in  the  course  of  some  hours  bend  so  as  to  bring  the  tij 
into  its  original  vertical  position ;  and  as  this  tending  will  takdl 
place  against  an  appreciable  resistance,  it  follows  that  the  iu>- 
sumption  of  the  new  position  is  not  a  mere  drooping,  but  is  a 
movement  actively  performed  as  if  in  response  to  a  stimuli 


I. 


B.  C. 

Fio.  a.  Fio.  s. 

Kio.  2. — CiRcmsPTATioH  or  RAOioti  {Brnmm) — trored  on  lioriiontiil  e\if*  from  •  a.  ■. 

JaBiury  31ft,  to  8  p.  u.  Fehnury  %i.     Mnveinont  much  mo^itled.     (Krom  Danrio't 

Power  of  Hovi-mvut  in  I'liuitji. ; 
Fi«.  Jl. — ^TaioK*  ixrf  oa  Ihuukct)  S>ioir.D  G-LitM  Pljite*  bt  Tin  or  BAo:oir«  i  ,  )\ 

m  OROwua  DomrWABu,     A  iinil  (',  platca  inclioed  ut  6U   ;  B,  uicUnud  at  K'" 

bortaon.    (l>om  Darwiu'a  Puw«r  of  Movement  iii  V\ui\M.) 

That  gravity  is  the  stimulus  wliich  evokes  this  response,  wns  fii 
proved  by  Knight  in  ItinO,*  He  reasoned  that  "as  gravitation 
could  pnxluce  these  effects  only  while  the  seed  remained  at  n>st 
and  in  tlio  same  position  relative  to  the  attraction  of  the  i 
,  ,  ,  \\»  operation  would  become  suspended  by  constant  and  rapitj 
cTiange  of  position  of  the  germinating  seed, and  it  might  be  rounJ 
ctiwl  by  the  agency  of  centrifugal  force."  Ho  accor^Ki...!, 
led  a  number  of  germinating  beans  in  various  posl 

*  On  tlw  Dtrref ion  of  (lie  Radicle  ami  ncrnicn  dnring  ih*  Vefretkiion  of  ?««d«. 
tnilrtw  Knighi.     rhlliMnpblatl  TnnMciion*,  roL  icri. 


THE  ROOT-TIP.        ^^^^^  35 

S^nn^or  H  whpel,  and  this,  placed  iu  a  box  sufficiently  warm 

id  damp,  was  made  to  turn  iu  a  vertical  phiue  at  tbe  rate  of  one 

lundrod  and  fifty  revolutions  a  minute.    After  a  few  days,  the 

1  of  the  seedlings  were  found  to  be  in  the  position  shown  in 


B 
4.— I)ua«4ia  tu-owTRATivn  Kyintn'r  ExpiRiuEim      A,  wheel  mtalini?  boruiontolly ; 
Um  piants  iimw  imilcr  tlie  ooniMned  mtlucnoe  of  imivilT  and  ountrifuiTal  lorve.     B,  whrel 
iTtil'tyf  Trrtiollr  ;   i)ic  diri'<:lioD  of  growth  u  deturmincd  bv  ccntrifngal  force  alone. 

1^.  4,R.     "'  the  position  assunif^d  by  seedlings  placod 

di'rci'i  .wimilnr,  except  that  the  wheel  was  made 

to  turn  horizontally.    8ince  both  gravity  and  centrifugal  force 
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were  liere  acting  at  right  angles  to  each  oilier  upou  the  seetll^^H 
the  oblique  directioa  of  their  axes  shows  that  they  were  aifeoH^ 
by  the  resultant  of  the  two  forces  concerned,  in  just  the  niannea 
cttllml  for  by  Knight's  supposition. 

Although  gravity  is  thus  seen  to  be  the  influence  which  in- 
duces a  downward  tendency  in  roots,  it  of  course  does  not  follow 
that  all  the  younger  parts  of  a  root-system  are  equally  affectedJ 
While  it  is  the  rule  for  primary  roots,  or  those  first  developed,  td 
grow  downward,  the  secondary  branches  usually  t«ud  to  assunifl 
a  direction  almost  at  right  angles  to  the  vertical,  and  so  grow  omxX 
ward  and  a  little  downward,  as  if  they  were  but  slightly  suscejM 
tiblo  to  the  action  of  gravity ;  while  tertiary  branches,  and  tha 
farther  branches  to  which  these  give  rise,  grow  in  all  directioufl 
quite  independent  of  gravity.  It  is  plain  that  as  a  result  of  thesd 
peculiarities  tlie  active  parts  of  the  root  are  distributed  in  sued 
a  manner  as  to  search  the  surrounding  earth  more  thorough! J 
than  would  otherwise  be  possible.  I 

In  case  a  stone  or  other  obstruction  is  encountered  by  anji 
of  the  branches,  the  tip  is  turned  aside  and  follows  the  contouH 
closely  until  the  edge  is  reache<l,  when  it  soon  assumes  its  propea 
direction.  Not  infrequently  it  must  happen  thfit  some  root-eatinfl 
animal  will  destroy  the  end  of  a  young  primary  root,  and  so  en^ 
danger  the  proper  development  of  the  whole  system,  but  experM 
ment  has  shown  that  in  the  event  of  such  injury  one  of  tha 
younger  secondary  branches  changes  its  direction  of  growth  so  sA 
to  point  directly  downward  and  thus  assume  the  function  of  tbfl 
primary  root  to  promote  the  search  for  food  in  the  deeper  regionsq 

At  first  sight  it  would  seem  that  sun-ly  gravity  must  affect  all 
parts  of  the  growing  region  of  a  rootlet  in  the  same  manner,  sincd 
all  itarta  are  equally  exposed  to  its  influence.  In  1871,  howevora 
Ciesielski  •  announced  that  rootlets  from  which  the  tip  had  be(.*il 
carefully  removo<i  with  a  razor  lost  all  sensitiveness  to  grnvilw 
until  a  new  tip  ha<l  grown,  wlien  the  behavior  became  noriualJ 
Other  investigators  failed  to  obtain  the  same  results;  but  soma 
years  later  Darwin  repeated  Ciesielski's  exfierimenta  successfullyJ 
and  confirmed  his  conclusion  that  it  is  the  tip  alone  which  is  senJ 
sitivo  t«  gravity,  and  from  this  part  the  stimulus  is  transmitted 
til  the  adjoining  region  of  growtJi,  which  bonds  downward  in  conJ 
sotjuunce.  I 

Another  influence  to  which  ftjots  are  very  sensitive  is  that  oi 

[i-  '         is  strikingly  ex!    ■  -       '."rimenf    '  v. 

'  1>_  are  made  to  gen  r  of  nn  i  -i 

dust,  contained  in  a  eieve-Iike  framework,  and  this  suspended  otii 

liquely  a.s  shown  in  Fig.  6.    The  young  nK>t»  gn>w  directly  dovml 


*  AbfkrtakrOiannnng  der  Woml.     Inaupiral  DlMwrrutlon.    BmUu,  ISTL 


THE  ROOT-TIP. 


37 


irongli  the  loose  mass  and  out  through  the  meshes  of  the 
when,  insU'ad  of  continuing  vertically,  they  bond  toward 
the  moisture  which  comes  from  the  sawdust  and  keep  close  to  the 
incline<l  surface  in  spite  of  gravity. 

With  a  view  to  seeing  whether  this  sensitiveness  to  moisture 
was  localized  like  the  sensitiveness  to  gravity,  Darwin  covered  the 
J    tips  of  a  number  of  seedlings  with  grease,  and  then 
subjected  them  to  an  excess  of  moisture  on  one  side. 
No  bending  occurred  so  long  as  the  tips  remained 
covered.    This  led  him  to  believe  that  sensitive- 
ness to  moisture  is  confined  to  the  same  part 
which  is  sensitive  to  gravity,  and  later  in- 
vestigators, using  improve<l  methods,  have 
conflruieti    Darwin's    conclusion.      The 
lateral  branches,  being  less  controlled 
by  gravity  than  the  main  a.xis,  are, 
as  might  be  expected,  more  re- 
sponsive    to    diflFerences    in 
moisture.      So   delicate    is 
this    sensitiveness    that 
the  roots   oftentimes 
seem  to  work  almost 
intelligently  in  their 
search     for     water. 
Thus  elm  roots  have 
been  found  filling  up 
a  drain   fifty  yards 
from  the  trunk,  and 
lerouB  instancoa  of  roots  growing  into  wells  and  choking 
er-pipes  have  been  reported. 

A  very  common  effect  of  tliis  special  sensitiveness  is  to  regu- 
■  listribution  of  the  rootlets  in  accordance  with  the  water- 
m  lu  the  leaves.     The  greater  part  of  our  trees  shed  the  rain 

Outward  like  a  dome  or  spire, 'so  that  the  region  of  earth  best 
falls  directly  under  what  may  bo  called  the  eaves:  it  is 
ihat  the  tips  of  the  rootlets  occur  in  most  proftision.     In 
le  case  of  shmbs  and  herbs,  which  are  more  apt  to  grow  close  to- 
-  'lie  water-shed  is,  of  course,  mostly  indefinite, and  as  a  con- 
no  regularity  is  apparent  in  the  distribution  of  the  root- 
Sts  ;  but  even  among  lierbs  ((uite  definite  water-shed  is  not  uncom- 
1,  and  as  with  trees  the  effect  upon  the  rootlets  is  well  marked 
rgely  in  proportion  to  the  isolation  of  the  plants.    Certain  kinds 
the  water  outwardly  like  the  trees  (Fig.  6, 1),  while  others 
I  tiie  leaves  so  disjxised  as  to  act  like  a  funnel  and  carry  the 
kter  toward  the  axial  root  around  which  the  short  rootlets  are 
tveloped  (Fig.  6, 2). 


,  5, — ArrAKATCK  m  iLtrmiATB  the  Mnnx  tsr  imicn  th« 
b(Ti.oiair«  or  Omivirr  i>  ovsacouE  bt  tiib  Grrnur  or 
Gksatsk  llouTOKi  o*  oMB  8iu>  orriii  Root.    (Suclia.) 
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It  has  already  been  mentioni'd  that  the  root-tip,  when  coi 
against  an  obstruction,  turns  aside  and  thus  avoids  being  pufl 
against  it.    This  has  been  taken  to  indicate  that  the  tip  is  s^nsi^ 
tive  to  contact  as  well  as  to  moisture  and  gravity.    To  !■    ' 
supposition,  Darwin  tried  the  experiment  of  atTectiug  on<t 
the  root-tip  with  a  slight  but  constant  mechanical  irritant. 


Jhm.  U.— <1)  CiiirTMrvaAL  W«iini-iinn>  nr  OttAmvir,  Ajn>  (8)  i'.  t-H-miu 

KuvBAR* — thowiiig  comcfioiulSnK  divtributton  of  roolluU.    ^Kuruui.) 

Bonie  casos  the  irritation  was  produced  by  a  tiny  bit  of  card  at* 
tiichcd  obliquely  to  the  tip  by  shellac  or  gum ;  shellac  by  it.iel! 
was  sometimes  used,  and  in  other  instances  the  sensitive  region 
ras  touched  with  caustic.  In  nearly  every  case  the  tip  Ik 
ime  bent  away  from  the  side  irritutt-d  (Fig.  7).  CKcnsionttlJ] 
it  happened  that  the  region  just  above  the  tip  became  irritatM 
(by  dis[ilacempnt  of  the  card  or  otherwlMo),  and  in  such  caset 
the  end  of  the  root  was  bent  strongly  imi'ani  the  source  of  irrita^ 
tion.  These  results  seem  to  warrant  the  conclusion  that  the  eno 
of  the  root  is  not  only  sensitive  to  contact,  but  resjionds  ii 
site  ways  a<'cording  a.**  the  side  of  tlio  tip  nr  the  ri'^fion  just ;. 
lUT-'i  ted,iind  we  get  an  explanation  both  of  the  way  the  tip 
wIhmi  mw^fing  an  obstructing  «urf>u'«,  and  of  the  abrupt  cm 
saki's  when  the  edge  of  the  obstructioii  is  n.iftchtvl.  It  ha-s  been 
urged,  however,  tliat  these  oxperimvuts  do  not  really  ]>rovo 
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jt-tip  is  sensitive  to  mere  contact,  since  a  certain  amount  of 
injury  to  the  tissues  was  inflicted  by  the  method  employed ;  and 
this  objection  has  not  so  far  been  fully  met.  Whatever  may  be 
the  true  explanation,  it  is  a  fact  that  roots  find  their  way  into 
worm-burrows,  and  otherwise  follow  in  the  earth  lines  of  least 
nsistance,  in  a  way  that  is  strongly  suggestive  of  a  power  to  dis- 
crimiuate  between  hai'der  and  softer  regions  of  the  soil. 


no  f.— A  t<smuxo  or  Px/i,  with  nuiicie  extended  hoHzontally  In  damp  air,  with  a  littlo 
•qouT  nfcnnl  atllxed  to  the  lower  tide  of  it«  tip,  coUHiiii;  it  to  ln'iid  upward  in  oppoeitioa 
to  grmrily.  Tlie  diflectiiiti  of  the  radicle  after  twenty-onu  houra  is  ahown  at  A,  and  of 
lh«  MUM  ndiclc  altur  1'urty-five  hours  at  B.    (From  Uarwiii'a  Power  of  Movumuat  iti 

"r  current  pas.seil  through  the  tip  induces  curvature, 
jd  i^  i  asus  rt)ots  have  been  found  to  bend  away  from  the 

Ifbt,    Although  it  C4in  hardly  be  supposed  that  sensitiveness  to 
stimuli  is  of  any  special  use  to  the  plants,  such  behavior, 
in  conne<.:tion  with  the  highly  useful  mf>des  of  sensitive- 
above  described,  surely  indicates  an  almost  animal-like  irrita- 
^ity  of  the  organ  in  question. 

From  what  has  been  said  of  the  curvature  of  young  roots,  it  is 

^'h^^ous  that,  whenever  the  tip  proper  is  stimulated,  the  effort 

lujit  be  transmitted  to  the  part  above,  since  it  is  only  this  upper 

>rtion  which  curves.    A  similar  transmission  of  stimulus  takes 

liu'H  in  thf  leaf  of  the  sensitive-plant,  and  both  suggest  an  anal- 

jy  with  the  propagation  of  an  impulse  along  the  nerves  in  ani- 

Nevertheloss,  in  the  absence  of  all  proof  that  anything 

jbling  nerves  ciitHn-d   into  the  structure  of  plants,  the  anal- 

I'ferred  to  was  det>med  rather  fanciful,  and  certain  mechani- 

explanations  of  the  phenomena  were  offered  as  more  in  keep- 

it  was  known.     A  few  years  ago,  however.  Gardiner's 

11  of  the  continuity  of  prottjplasra  in  jjlants  ♦  rendere«l 

^e  luerhanioal  theories  superfluous,  by  showing  that  the  living 

'      "       nt  cells  was  connected  by  delicate  protoplasmic 

'tcht  fairly  be  considered  the  analogues  of  nervus. 

\o  '  similarity  of  many  plant  movements  with  those  of 

lini'ii-  1^  iiius  »i_H>n  to  be  even  closer  than  was  at  first  supposed, 


*  Pliilosophieol  Trtnnctioiu,  188»,  p.  817. 
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and  nn  adflid  Bignificance  is  given  to  the  following  words  of 
wiu,  with  which  he  closes  hia  memorable  work :  "  We  believe  that 
there  is  no  structure  in  plants  more  wonderful,  a*  far  as  its  funcr 
tiim8  are  concerned,  than  tlie  tip  of  the  radicle.  If  the  tip 
lightly  pressed,  or  burnt  or  cut,  it  transmits  an  influence  to  thfl 
upper  adjoining  part,  causing  it  to  bend  away  from  the  affectedl 
side ;  and,  what  is  more  surprising,  the  tip  can  distinguish  betweeuj 
a  slightly  harder  and  softer  object,  by  which  it  is  siniultaneouslj 
pressed  un  opposite  sides.  If,  however,  the  radich?  is  pn-ssed  by  a] 
similar  object  a  little  above  the  tip,  the  pressed  part  does  not 
transmit  any  influence  to  the  more  distant  parts,  but  bends  ab 
ruptly  toward  the  object.  If  the  tip  perceives  the  air  to  Ije  moieter 
on  one  side  than  on  the  other,  it  likewise  transmits  an  influence! 
to  the  up()or  adjoining  part,  which  bends  toward  the  source  o^ 
moisture.  When  the  tiji  is  excite<i  by  light,  .  .  .  the  adjoinjnji 
part  bends  from  the  light;  but  when  e.xcitinl  by  gravitation,  thtfj 
same  part  btmds  toward  the  center  of  gravity.  In  almost  ever 
case  we  can  clearly  perceive  the  filial  purpose  or  advantage  of  thfl 
several  movements.  Two,  or  perhaps  more,  of  the  exciting  cat 
often  act  simultaneously  on  the  tip,  and  the  one  conquers  the 
other,  no  doul)t  in  accordance  with  its  imjwrtance  for  the  life  of 
the  plant.  The  course  pursued  by  the  radicle  in  penetrating  iho 
ground  must  be  determined  by  the  tip;  hence  it  has  acquired  .suci; 
iliverse  kinds  of  sensitiveness.  It  is  hardly  an  exaggeration  tc 
say  that  the  tip  of  the  radicle  thus  endowed,  and  having  the  powet 
of  directing  the  movements  of  the  adjoining  parts,  acts  like  the 
brain  of  one  of  the  lower  animals;  the  brain  being  seated  withii 
the  anterior  end  of  the  body,  receiving  impressions  from  the  sens 
organs,  and  dii'ectiug  the  several  movements." 


JH'  CLASS  IN  GEOMETRY. 

Bt  (iEOROE  ILKS. 

AVI VI D  recollection  of  my  l)oyhoo<l  is  the  general  disfavor 
with  which  my  school-follows  used  t(j  open  Euclid.     It  wn 
in  vain  the  teacher  said  that  geonietry  underlies  not  only  itroht*' 
tecture  and  engine^^riug,  but  navigation  juid  itstrouotuy.    As  w« 
never  ha<l  any  illustration  of  this  alleged  underlying  to  rn: 
fact  stick  in  our  minds,  but  were  strictly  kept  to  theon 
problem,  Euclid  remained  for  most  of  us  the  driest  and  droanitil 

"the  day.     This  was  not  the  case  with  in 
fl,   _  _         I  to  be  my  favorite  study,  and  the  easy  trill     ,  ll 

the  class  in  it  was  mine.    As  years  of  activu  lifu  BUcci'udtKi  mi 
»chool-days  1  could  not  help  observing  a  good  many  examples  of  I 
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■rijiiih  Kct  ti>rth  in  the  lines  and  figures  I  had  conned  as  a  boy;  ex- 
B»ple8  which,  had  tht<y  been  presented  at  school,  would  certainly 
Bave  somewhat  diminished  Euclid's  unpopularity.    In  fullness  of 
3mn«!  it  ftdl  to  my  lot  to  be  concerned  in  the  instruction  of  three 
buys — one  of  fourteen,  the  second  twelve,  the  third  a  few  months 
bounger.    In  thinking  over  how  I  might  make  attractive  what  had 
%nce  bL-en  my  best-enjoyed  lessons,  I  took  up  my  iuk-stainod  Eu- 
clid— Playf air's  edition.     A  glance  at  its  pages  disjiossessed  me  of 
all  notion  of  going  systematically  through  the  propositions — they 
took  on  at  that  moment  a  particularly  rigid  look,  as  if  their  con- 
nection with  the  world  of  fact  and  life  was  of  the  remotest.   Why, 
Q  thought,  not  take  u  hint  from  the  new  mode  of  studying  physics 
Mid  chemistry  ?     If  a  boy  gets  a  better  idea  of  a  wheel  and  axle 
■om  •  runi  wheel  and  axle  than  from  a  picture,  or  more  clearly 
Ri  '      '    nds  the  cliicf  characteristic  of  oxygen  when  he  sees  wood 
ki  l)urne<l  in  it  than  when  he  only  hears  about  its  combus- 

Kve  energy,  why  not  give  him  geometry  embodied  in  a  fact  l)efore 
B»ting  it  in  abstract  principle?  Deciding  to  try  what  could  lie 
Bone  in  putting  book  aud  blackboard  last  instead  of  first,  I  made 
■  beginning.  Taking  the  boys  for  a  walk,  1  drew  their  attention 
K  the  shape  of  the  lot  on  which  their  house  stood.  Its  depth  was 
■curly  thrice  its  width,  and  a  low  fence  surrounded  it.  As  we 
■Tent  along  the  road,  a  suburVian  one  near  Montreal,  we  noticed 
■ic  8ha|H>s  of  t)thcr  fenced  lots  and  fields.  Counting  our  paces 
Bid  noting  their  number,  we  walked  around  two  of  the  latter. 
Vliis  established  the  fact  that  both  fields  were  square,  and  that 
bhile  the  area  of  one  was  an  acre  and  a  half,  that  of  the  other 
Hb8  ton.  When  we  returned  home  the  boys  were  asked  to  make 
Brnwings  of  the  liouse-Iot  and  of  the  two  square  fields,  showing 
ma  a  scale  how  they  differed  in  size.  This  task  accomplished,  they 
■b«w  a  diagram  of  the  house-lot  as  it  would  be  if  square  instead 
Ibr  ■  ■  _'.  With  afoot-rule  passed  around  the  diagram  it  was 
b<  a  to  them  tliat,  if  the  four  sides  of  the  lot  were  equal,  some 

Bftocing  conld  be  saved.  The  next  question  was  whether  any  other 
B»nn  of  lot  having  straight  sides  could  be  inclosed  with  as  little 
Kdco  OS  a  H«|uare.  RectJiugles,  triangles,  and  polygons  were  drawn 
B  considerable  variety  and  number  and  their  areas  calculated, 
H&ly  to  confirm  a  suspicion  the  boys  had  entertained  from  the  first 
B-that  of  lots  of  practicable  f(^rm  square  ones  need  least  fencing. 
B|i  comparing  their  notes  of  the  number  of  paces  taken  in  walking 
H^juitd  the  two  Bqn.ire  fields,  a  fact  of  some  interest  came  out. 
^whilv  th«  larger  field  Cf>nt«iiied  nearly  seven  times  as  much  lan<l 
^^^^  other,  it  only  needed  about  two  and  a  half  times  the  length 
^^Wicing  to  gurround  it.  Taking  a  ilrawing  of  the  larger  inclos- 
^ke.  I  dlvideii  it  into  fonr  equal  parts  by  two  lines  drawn  at  right 
HiglM  to  each  otlior.     It  only  needed  a  moment  for  the  hoyn  Vo 
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perceive  how  these  lines  of  division,  representing  as  they  did  so 
mueli  new  fencing,  explained  why  the  small  field  bad  proportion- 
ately to  area  so  much  longer  a  boundary  than  the  large  one. 

A  chess-board  served  as  another  illustration.  Taking  each  of 
its  sixty-four  squares  to  represent  a  farm  duly  inclossed,  it  was 
easy  to  see  how  a  farmer  rich  enough  to  buy  the  whole  number, 
were  he  to  combine  them  in  one  stretch  of  land,  could  disijonse 
with  an  immense  quantity  of  lumber  or  wire  fencing.  During  a 
journey  from  Montreal  to  Quebec  the  boys  had  their  attention 
directed  to  the  disadvantageous  way  in  which  many  of  the  farms 
had  been  divided  into  strips  long  and  narrow.  "Just  like  a  row 
of  chess  squares  run  together,"  said  one  of  the  lads. 

When  a  good  many  examples  had  impressed  the  lesson  on  their 
minds  pretty  thoroughly,  I  had  them  write  under  their  drawings, 
taking  care  that  the  terms  used  were  understood  :  "  Like  plane 
figures  vary  in  boundary  as  tlieir  like  linear  dimensions:  they 
vary  in  area  as  the  square  of  their  like  linear  dimensions."  II 
proved,  however,  that  while  the  boys  knew  this  to  be  true  of 
squares,  they  could  not  at  first  comprehend  that  it  was  equally 
true  of  other  forms.  They  drew  equilateral  and  other  triangles 
and  ascertainerl  that  they  conformed  to  tlie  rule,  but  I  was  taken 
alwck  a  little  when  tliL*  eldest  boy  said,  "  It  isn't  so  with  circles,  is 
it  ?"  His  doubt  was  duly  removed,  but  the  remark  showed  how 
easy  it  is  to  make  words  outrun  ideas  ;  how  hard  it  is  for  a  young 
mind  to  recognize  new  cases  of  a  general  law  with  which  in  other 
examples  it  is  tpiite  familiar. 

One  chilly  evening  the  sitting-room  in  which  my  pupils  and  I 
sat  was  warmed  by  a  grate-tire.  Shaking  out  some  small  live 
coals,  I  biwle  the  boys  observe  which  of  them  turned  black  soonest. 
They  were  quick  to  see  that  the  smalh'st  did,  but  they  were  un- 
able to  t<?ll  why.  They  were  reminded  of  the  rule  they  had  com- 
mitted to  pa]>er,  but  to  no  purpose,  imtil  I  broke  a  large  glowing 
coal  into  a  score  of  fragments  which  be<'an:e  black  almost  at  once. 
Then  one  of  them  cried,  "Why,  smashing  that  coal  gave  it  mora 
surface ! "  This  young  fellow  was  studying  the  elements  of  astron- 
omy at  school,  so  I  had  him  give  us  some  account  of  htjw  the 
planets  differ  from  one  another  in  size,  how  the  moon  compares 
with  the  earth  in  mai*s.  and  how  va.^tly  larger  than  any  of  its 
Worlds  is  the  sun.  Explaining  to  him  the  theory  of  the  solar  sys- 
tem's fiery  origin,  I  shall  not  soon  forget  his  keen  delight — in 
which  the  others  presently  shared — when  it  burst  upon  him  that 
becaii.se  tlio  moon  is  much  smaller  than  the  earth  it  must  be  much 
colder  ;  that,  indeed,  it  is  like  a  small  cinder  compared  with  a  large 
one.  It  was  easy  to  advance  from  this  to  understanding  why 
Jupiter,  with  eleven  times  the  diameter  of  the  earth,  still  glows 
faintly  in  the  sky ;  and  then  to  note  that  the  sun  pours  out  its 
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weaith  of  heat  an<l  light  because  the  iraraeusity  of  its  bulk  has, 

joinp»«"atively  speukiiig,  so  littki  surface  to  radiate  from. 

■    To  moke  the  law  concerned  in  all  this  definite  and  clear,  I  took 

Ptffbt  bhxiks.  eftc'li  an  inch  cube,  and  had  the  boys  tell  me  how 

PXnuch  surfat-e  etuih  had — six  square  inches.     Building  the  eight 

blocks  into  one  cube,  they  then  counted  the  square  inches  of  its 

Hurface — twenty-four ;  four  times  as  many  as  that  of  each  sepa- 

patt>  cube.    With  twenty-seven  blocks  built   into  a  cube,  they 

found  that  structure  to  have  a  surface  of  lifty-four  square  inches, 

:iin>'  tiuu's  that  of  each  component  block.    As  the  blocks  under- 

i;t  the  building  pnx^ess,  a  portion  of  their  surfaces  came  into 

contact,  and  tlius  hidden  could  not  count  in  the  outer  surfaces  of 

the  large  cubes.    Observation  and  comparison  brought  the  boys 

to  the  rule  which  told  exactly  what  proportion  of  surface  re- 

■!i    iiiod  exposed.    They  wrote,  "  Like  solids  vary  in  surface  as  the 

'Aiunit,  and  in  contents  as  the  cube  of   their  like  dimensions." 

ri>ey  were  glad  to  note  that  the  first  half  of  their  new  rule  was 

luthing  but  their  old  one  of  the  farms  and  fields  over  again. 

As  the  law  at  which  we  had  now  arrived  is  one  of  the  most 
important  in  geometry,  I  took  pains  to  illustrate  it  in  a  variety  of 
'.*:VH.  Tnking  a  long,  narrow  vial  of  clear  glass,  nearly  filled 
■.i  !tli  watf.T  and  corked,  I  passed  it  around,  requesting  each  of  the 
b<>y9  to  shake  it  smartly,  hold  it  upright,  and  observe  which  of 
'  Mes  came  to  the  surface  first.  All  three  declared  that  the 
lid.  but  it  was  a  little  while  before  they  could  be  made  to 
iscem  why.  They  had  to  be  reminded  of  tlie  cinders  and  the 
ling-blocks  before  they  saw  that  a  small  bubble's  compara- 
large  sxirface  retarded  its  motion  through  the  water.  The 
jiday  we  visited  Montreal's  wharves,  an<l,  pacing  alongside  sev- 
rcssels,  jotted  down  their  length.  In  resjionse  to  questions,  the 
I  ahowetl  their  mastery  of  the  principle  which  decides  that  the 
Sr  a  ship  the  less  is  its  surface  in  proportion  to  tonnage.  Going 
il  an  Allan  liner,  of  five  thousand  tons  burden,  we  descended 
I  the  enifine-room :  we  next  visitefl  a  steamer  of  somewhat  less  than 
'id  ins|)ecte<l  her  engines — engines  having  pro- 
.1  much  larger  moving  surfaces  to  bo  retarded 
^y  frioUoD  than  those  we  had  seen  a  few  minutes  before.  On  be- 
Fl'  '  d  of  their  experiments  with  the  vial,  tlie  boys  were 

irjjrised  to  find  that  the  largest  bubble  and  the  ocean 
ar  come  first  to  their  respective  ports  by  virtue  of  their  identi- 
'ity  of  bigness,  by  reason  of  the  economies  which  dwell 
■  ::  As  we  walked  homeward,  the  youngest  of  our  party 
*piod  a  street-vender  with  a  supply  of  gaudy  toy-balloons.  One 
them  bought,  I  dare  aay  the  little  fellow's  mind  was  pretty  con- 
Sdent  that  there  waa  no  Eucliii  in  that  plaything.  It  proved 
othenmo.    That  evening  he  calculated   how  much  the  lifting 
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\iaw9t  of  his  balloon  would  gain  on  its  sorface  were  its  dimen- 
aions  innreaaed  one  tboii:3and  or  ten  thousand  fold — step  by  step 
ap{Rt)aching  tbe  conclosion  that,  if  air-ships  are  ever  to  be  man- 
ageable in  the  face  of  adverse  winds,  they  must  be  made  vastly 
larger  than  any  balloons  as  yet  put  together. 

Not  far  from  home  stood  a  large  store,  displaying  a  miscella- 
neous stock  of  groceries,  fruits,  dry  goods,  shoes,  and  so  on.  As 
we  cast  our  eyes  about  its  shelves,  counters,  and  floor,  we  saw 
many  kinds  of  packages — cans  of  fish,  marmalade,  and  oil,  glass 
jars  of  preserves  and  olives,  boxes  of  rice  and  starch,  large  paper 
sacks  of  flour.  Outside  the  door  stood  half  a  dozen  empty  bar- 
rels and  packing-cases.  It  certainly  seemed  as  if  tlie  cost  of 
paper,  glass,  tin,  and  lumber  for  packages  must  be  an  important 
item  in  retailing.  One  after  another  the  boys  discovered  that  the 
store  was  giving  them  their  old  lesson  in  a  new  form.  They  saw 
that  the  larger  a  jar  or  box  the  less  material  it  needed.  On  their  re- 
turn home  they  were  gradually  led  up  to  finding  that  form  as  well 
as  size  is  an  element  in  economy.  Just  as  farms  square  in  sha}* 
need  least  fence,  they  found  that  a  cubical  package  needs  least 
material  to  make  it,  and  that  tins  of  cylindrical  form  require 
least  metal  when  of  equal  breadth  and  height. 

Our  next  lesson  was  one  for  lack  of  which  not  a  few  inventors 
and  designers  have  wasted  time  and  money.  Taking  the  trio  to 
Victoria  Bridge,  we  asked  its  custodian  the  length  of  its  central 
span.  His  reply  was,  three  huudrfd  and  fifty-two  feet.  When  1 
asked  the  Iwys  how  matters  would  be  changed  if  the  span  wm» 
twice  as  lar^e.  they  soon  perceived  that,  while  increased  in  strength 
by  breadth  and  thickness,  it  would  be  heavier  by  added  length  as 
well.  On  our  return  we  compared  two  boards  differing  in  each  of 
their  three  dimensions  as  one  and  two,  serving  to  make  manifest 
why  it  often  happens  that  a  design  for  a  bridge  or  roof,  admirable 
OS  a  modi'l.  fails  in  the  larpe  dimensions  of  practical  construction. 

One  day  a  rnof^r  had  to  be  called  in  to  make  needful  repairs. 
We  went  with  him  to  the  roof,  and  found  the  gutter  choked  with 
mud.  Hmv  had  it  got  there  ?  A  i^'laiice  at  the  rofif,  an  iron  one, 
sliowed  it  covered  with  dust  which  the  iie.xt  sliower  woiild  add  to 
the  deposit  in  the  gutter.  Dust-particles  are  extremely  small  and 
fine,  and  did  not  this  exjdain  how  the  wind  had  been  able  to  take 
hold  of  tlioni  and  carry  tliem  far  up  into  the  air  ?  Although  the 
boys  had  considerably  less  pocket-money  tlian  they  liked,  they 
had  still  enough  to  enable  them  to  observe  that  the  smallest  coins 
were  most  wfirn.  When  they  came  to  think  it  over,  they  readily 
hit  on  the  reason  why. 

Our  next  les.sons  were  intended  to  bring  out  the  relations  which  h 
subsist  betwivn  several  of  the  principal  forms  of  solids.  Two  se-^ 
ries  of  models  in  wood  were  accordingly  made.    The  first  consisted 
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or  actin«  naving  a  hasp  five  inches  squiire,  and  a  we<lge  and  pyra- 
mid of  einiilar  base  and  lieigiit.  The  second  series  comprised  a  cyl- 
inder, sphere,  and  cone,  each  five  inches  broad  and  higli.  Taking 
the  first  series,  a  moment's  comparison  of  the  sides  of  wedge  and 
oiibt*  told  that  one  (Contained  half  as  much  wood  as  the  otlier ;  but 
that  the  pyramid  contained  a  third  as  much  as  the  cube  was  not 
evident.  Weigliing  the  pyramid  and  cube  brought  out  their  re- 
lation, but  a  more  satisfactory  demonstration  was  desirable,  for 
what  was  to  assure  us  that  the  two  solids  were  of  the  same  specific 


Fio.  2. 


ivity  ?    Taking  a  clear  glass  jar  of  an  accurately  cylindrical 

itflrioT,  measuring  seven  and  a  half  inches  in  width  by  ten  in 

?ight.  it  was  half  filled  with  water,  and  a  foot-rule  was  vertically 

ltiu:he<i  to  its  side.     The  models,  which  were  neatly  varnished, 

id  therefore  impervious  to  water,  were  then  successively  im- 

fid  their  displacement  of  the  water  noted.    This  proved 

pyramid  had  a  third  the  contents  of  the  cube,  that  the 

ae  proimrtion  subsistecl  between  the  cone  and  cylinder,  and 

'    'e  hfid  twice  the  content~s  of  the  cone.     Dividing  the 

I  parallel  lines  an  equal  distance  apart,  I  asked  how 

area  of  the  smallest  triangle  so  laid  off,  and  that  of  the  next 

"     "         spared  with  the  area  of  the  large  trianglt)  formed  by 

i'-  of  the  wedge.    "  As  tlio  sfjuare  of  their  sides,"  was 

\v  answer.    Dipping  the  wedge  below  the  surface  of  the  water 

the  jar,  edge  downward,  it  Wiis  observed  to  displace  water  as 

be  square  of  its  depth  of  immersion.    Reversing  the  process?,  the 

Ige  bftrame  a  simple  means  of   extracting  the  square  root. 

ividing  the  vortical  play  of  its  displacement  into  sixteen  parts 

iwn  along  the  jar's  siile,  wo  divided  the  wedge  into  four  parts 

equidistant  parallel  lines.    Then,  for  example,  if  we  sought  live 
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tlMnmro  r(K)t  of  nint'.  we  immersed  tho  wwlp.^  with  its 
1  %urd  until  it  had  displaced  water  to  line  nine  on  tli>    .,   ; 
On  the  wedge  the  water  8too<l  at  line  three,  the  square  root  of  nina 
In  a  Himilar  way  the  cone  was  obHerved  to  displace  wat' 
cube  of  its  depth  of  immt*rsion,  and  therefore  could  be  iii  ^  ij 

int(j  the  service  of  extracting  the  cube  root.  For  this  purpose  iti 
total  play  of  displacement  in  a  jar  of  five  and  a  half  im 
terior  diameter  was  divided  into  twenty-seven  jiurts,  and  ■■ 
was  marked  off  into  three  sections.  To  find  the  cube  root  of  ei^^ht, 
wo  lowered  the  cone  apex  downward,  until  the  water-level  wa 
lirought  to  eight  on  the  jar's  side;  at  tliat  moment  the  liquid 
encircled  the  cone  at  section  two,  denoting  the  cube  root  of  eight 
The  pyramid  immersed  in  the  larger  jar  acted  equally  well  as  i 
cube-root  extractor.  Measuring  both  cone  and  pyramid  at  eoci 
of  their  sectional  divisions,  the  boys  were  requinxl  to  Uiscertail 
the  rule  governing  their  increase  of  sectional  area,  »uid  arrivr.tl . 
the  old  familiar  law  of  squares — a  law  true  not  only  of  all  solids] 
converging  regularly  to  a  point,  but  of  all  f<jrces  diver 
radiant  from  a  center,  simply  because  it  is  a  law  of  sfian-  i 
which  sudi  forces  exert  themselves. 

While  I  was  glad  to  use  examples  and  models  to  uistrucl 
pupiLs,  I  wished  them  to  grasp  certain  geometrical  relat 
through  exercise  of  imagination.  They  had  long  known  that  thi 
area  of  a  parallelogram  is  the  prwluct  of  its  base  and  height ;  thej 
were  now  rfquire<l  to  conceive  that  any  triangli'  has  half  the  are! 
of  a  puraiielogram  of  equal  height  and  base.  It  was  ejvsy  then 
show  tliein  the  very  old  way  of  ascertaining  the  area  of  a  circle.  th< 
method  which  conceives  it  to  bo  made  up  of  an  indelmit«>ly  grea 
number  of  triangles  whose  bases  become  the  circle's  circumference 
and  whose  altitude  is  the  circle's  radius.  Rolling  the  cylindric 
mrxlel  once  aroun<l  on  a  sheet  of  paper,  its  circuit  was  marked  off  j 
this  was  made  the  base-line  of  a  parallelogram  having  a  heigbl 
e<iual  to  half  the  cylinder's  breadth;  half  that  area  was  clearlj 
equal  to  the  surface  of  the  circle  forming  the  cylinder's  seciic 
Another  method  of  proving  the  relation  b»'twe«>n  the  area  of 
circle  and  its  circumference  was  followed  by  the  boys  with  foil 
promptnes.s.  I  asked  them  to  imagine  a  circular  disk  to  bo  madij 
up  by  the  (»<intnct  of  n  groat  number  of  concentric  rings.  Suj 
pofiiiig  t)ie  flisk  to  be  a  foot  in  diameter  and  each  ring  to  bo  lh4 
millionth  of  a  foot  wide,  I  inquirtKl,'*How  many  rings  would  tlier< 
b<'  ?"  "  Half  as  many,  lialf  a  million."  To  the  question,  "  Wlial 
would  bo  the  size  of  the  average  ring's  circumference  ?"  *'  HaII 
that  of  the  whole  circle,"  was  the  reply.  Thoy  were  thu.s  brf.iugh^ 
to  it  that  if  a  circle  r  "  '  — -und  once  is  found  to  havf  '•'  "i' 
oal  units  for  it-s  circu  i  .its  area  must  be  'TSM.  o:  1 

>ue  half  as  much,  expressed  in  superficial  unitfi  of  tho  sotuu  urdc 
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.  tcrrcslriul  glol>o  was  the  text  for  our  nc.\t  lesson.  Assuming 
its  form  to  be  sphoricnl,  shift  its  axis  as  we  might,  it  wa,s  clear 
that  its  center  remained  at  rest  during  rotation  in  all  planes.  A 
hint  here  as  to  why  the  calculations  of  the  astronomer  are  less 
dillioult  than  if  the  planets  were  of  other  than  globular  form, 
for  ea(!h  orb  as  affected  by  gi*avitatiou  may  ])e  practically  con- 
Ridi!re<l  as  condensed  at  its  center.  Turning  from  astronomy  to 
navigutioij,  we  glanced  at  the  principle  of  great-circle  sailing. 
On  the  e<iuator  of  our  terrestrial  globe  we  found  the  Gillolo 
Inlands  and  Cape  San  Francisco.  A  ship's  shortest  course  plainly 
lay  along  the  equatorial  line  which  joined  them.  When  I  asked 
whioli  was  the  shortest  route  from  San  Francisco,  Califoi-uia,  to 
Figami  Island,  Japan,  the  boys  concurred  in  the  wrong  answer, 
"  Along  the  thirty -eighth  parallel,"  Taking  a  brass  semicircle 
1  in  diameter  to  the  globe's  equator,  au<l  applying  it  so  as  to 
both  places,  the  lads  saw  at  once  that  the  shortest  route 
)uld  take  a  ship  somewhat  toward  the  north  for  the  first  half  of 
Br  voyage:  that  if  two  ports  are  to  be  joined  by  an  arc,  the 
^rgeet  circle  of  which  that  arc  can  form  a  part  marks  out  the 
lortest  tTHck ;  and  that  this  largest  or  great  circle  is  practically 
other  than  a  new  equator  cutting  the  earth  in  a  plane  inclined 
the  geographical  w^uator. 

By  this  time  about  a  year  had  elapserl  since  our  little  class  in 
jmetrj"  had  been  formed,  and  its  jjrogress  was  very  satisfactory. 
Phe  oldest  boy  was  now  studying  Euclid  at  a  high  school  and 
irning  high  marks  for  his  proficiency.  lu  the  lessons  I  have 
:ribed,  and  in  others  which  followed  them,  all  three  lads 
jwed  their  interest  by  being  constantly  on  the  lookout  for  new 
lustrations.  Let  an  instance  or  two  of  this  suffice.  One  day  they 
ralked  to  an  immense  sugar-refinery  some  distance  off,  paced 
jnnd  it,  ftstimated  its  height,  and  brought  me  their  calculations 
~B8  U'  '  I  M-ity  in  comparison  with  that  of  a  small  ware- 

toaK<  _  Illations  showing  how  much  outer  wall  an<l 

)f  were  saved  in  the  vast  proportions  of  the  refinery.     At  home 
^ion  of  the  house  was  heated  in  the  winter  by  a  small 
a  neighboring  station  of  the  street  railway  there  was  a 
Itich  larger  stove  of  the  same  pattern.    Counting  efficiency  to 
ejjfud  on  8urf;M*-e,  one  of  the  boys  asked  mo  if  it  would  not  be 
pttcr  to  have  two  small  stoves  instead  of  that  large  one.    He  was 
ctly  conversant  with  the  reason  why  steam-fitters  make  their 
^-coila  of  small  pipes,  and  why  their  radiators  abound  in 
ridgea. 
It  no  more  than  the  effect  of  bias  due  to  an  individual 

tix  :-  ..,     .  .r  the  study,  but,  in  the  light  of  its  influence  on  these 
irre  young  minds,  I  can  not  help  thinking  that  g»x)metry  affords 
most  happy  means  of  developing  powers  of  observation  and 


THE  POPLTLAn   sriEXCE  MONTHLY. 


reasoning.  When  the  Imys  c.min  to  wtudy  plants 
insecls  thoy  found  their  knowledge  of  Euclid  gave  them  u  ni<i" 
and  vital  thread  whereon  to  string  what  they  learned.  Thin  w» 
even  more  decidedly  the  case  when  they  came  to  study  th«  varioG 
modes  of  motion  and  certain  princnples  of  engineering  science. 
Mr.  W.  G.  Sjiencer,  the  father  of  Herbert  Spencer,  in  an  invnlu- 
ablo  little  book  *  has  shown  how  geometry  can  be  taught  so  as  t«» 
educo  the  noble  faculty  of  invention.  At  the  high  school  Ht 
Yonkers.  New  York,  of  which  Mr.  E.  R.  Shaw  ia  principal,  I  have 
seen  most  original  and  beautiful  solutioua  of  Mr  Si..'|h  i-r's  nm^- 
lems  worked  out  by  the  pupils. 


THE  LOGIC  OP  FREE  TRADE  AND  PROTECTION. 

Bt  AnXntlR  KITSON. 

IX   an  interesting  chapter  on  the  history   of  tariff  legitiia 
Mr.  Blaine,  in  his  Twenty  Years  in  Congress,  thus  pr 
the  issue : 

"  It  is  natural  that  both  sides  of  the  tariff  coiiirnM-rsy  siiir 
endeavor  to  derive  support  for  their  priuciides  from  the  oxpcri^ 
ence  of  the  country.  Nor  can  it  1k)  denieii  that  each  side 
furnish  many  arguments  which  apparently  sustain  its  own  vieird 
and  theories.  The  difficulty  in  reaching  a  satisfactory  and  im^ 
partial  conclusion  arises  from  the  inability  or  unwillingneasi 
the  disputants  to  agree  upon  a  common  b»isis  of  fact.  If  th^ 
premises  could  be  candidly  stated,  tht^re  would  bo  no  trouble  ii 
finding  a  true  conclusion.  In  the  absence  of  an  agreeme: 
the  points  establislie<l,  it  is  the  part  of  fairness  to  give  n  t. 
statement  of  the  grounds  maintained  by  tho  two  parties  to  th^ 
I  d    controversy — grounds    which    have    not    essentit 

I         ..      in  a  century  of  legislative  and  popular  contention.' 

This  presentjitioii  of  the  case  describes  precisely  the  iliiliouU] 
inder  which  all  dis^'ussions  on  the  tariff  ijxu'Ktion  in  ^'  nlrj 

»ave  hitherto  labore<J.      We   l)elieve,  however,  the  ■  \t 

9ing  upon  a  common  basis  is  ono  of  inability  rather  thMf 
le  of  unwil''  -;  for,  where  facts  are  contrn^    '       .  how  \i 

it  p/->98iMii  t.  A\  a  common  basis?    Tbe  a.  -'f  twfl 

.■ind  distinctly  contradictory  theories  can  sv;  exH 

io  fiml  a  common  basis  of  fact  in  a  co!'     ••    ■ 
rhich  fnvor  both  theories.     In  such  a  case  it 
[t  -«(  one  of  two  things :  eitlier  that  tho  theiines  wen?  prr  i 

i:- V  nl  t>.>  account  for  the  given  effect,  nr  that  they  wer 
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; .tiilly  iinfouudtxl.     The  rliainiuons  of  both  free  trailo  ami  pro- 

t.'tioii  have  hitherto  wagfil  thfir  ooiiibats  clothed  in  ruuil.     Their 

swords  havo   been  of  lead ;  their  lances,  wood.    And,  like  the 

!  rn  French  duelB,  no  lives  havo  been  lost  and  no  blood  shed. 

!•  tlio  duration  of  the  contest;  hence  its  fruitles.suess.     Tariff 

discussiouu  havo   been  conducted   on  the  assumption   that  the 

prosperity  of  trade  was  due  to  one  of  two  systems.    Instead  of 

workiniC  from  effect  to  cause,  the  cause  has  been  assumed,  and  the 

j^li-  has  b<H»n  au  endeavor  to  reconcile  given  facts  with  given 

iii'S,     Hitherto  it  has  been  a  drawn  battle.    As  often  as  the 

imI  v<K'Ht4,'s  of  commercial  restriction  have  laid  claim  to  those 
period.s  of  national  prosperity  when  their  system  happened  to  bo 
^n  vogue  as  evidence  of  its  success,  the  free-traders  have  as  often 
Bbd  with  equal  right  claimed  like  success  under  eras  of  free  trade, 
Rnd  when  these  have  associated  times  of  commercial  depression 
bitli  the  protective  system,  their  opponents  liave  retorted  by 
^stAXioing  years  in  which  free  trade  was  accompanied  with  i^anics 
■1  '  '  Matiuii.    The  high-tariff  periods  of  1834  to  1833. 

^i  ire  offset  by  the  low-tariff  period  of  1S4<)  to  IHoO, 

■bd  the  i«ftuic  of  1857  by  that  of  1S73.  The  gi-owth  of  the  iron 
B  '  '  under  jirotection  is  balanced  by  the  death  of  the  shij)- 
m'^^^  -  industry  during  the  same  time.  With  such  instances, 
Httvreti  from  a  century's  exjwrience,  the  cause  of  the  duration 
^^fliis  contest — which  threatens  to  bo  perpetual — becmios 
^ki{karent  when  we  consider  the  lines  along  which  the  liattle  has 
Btborto  iK^en  conducted.  In  England  it  was  conducted  somewhat 
Kffoivntly,  hence  the  results  were  different.  There  the  leaders 
Kogbt  with  sterner  weapons,  and  the  tight  was  fought  to  a  finish, 
^^■differonce  between  the  English  free-traders  and  the  so-called 
HiPlrailera  of  the  United  States  consists  in  the  former  professing 
HliAt  their  aamn  indicates.  They  have  followed  their  theory  to 
|r  iiclusiou.     The  latter,  however,  have  always  stojjped 

ti_  ..lute  free  tnule.    Often,  in  fact,  the  dispute  on  this 

■d(*  of  ihe  Atlantic  has  been  nothing  more  than  one  of  "  tweedle- 
■•  1!e-<lum."     Instead  of  a  difference  of  princijile,  it 

I)  'U  one  of  percentages.     We  think  tlie  fruitless- 

■efls  of  these  controversies  has  been  due  princijjally  to  the  method 
v^  •-  -        Tiloyed.      Both  sides  have   used  the  same  argu- 

b.  liavo  been  equally  effective.     Both  parties  have 

B^ted  their  claims  on  the  teachings  of  experience,  and  both  have 
Hniwn  o«ix»nI  encouragement  from  similar  results.  It  becomes 
Hvidi'ol  thnt  "o  long  as  this  jwsition  is  maintained,  so  hmg  the  dis- 
■UBsion  '  .in  in  stohi  quo  aitie  hiniim. 

m     P--  ■  •' v^ti  has  been  caUed  to  a  renewal  of  the  combat, 

Mod  :  received  more  than  ordinary  attention,  owing 

^U)«|ti  u  of  the  combatants.    Indeed,,  it  is  dowV)U\x\ 
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•■het}jer  nt  any  time  in  tl>e  nn' 
it't'p  auJ  general  jin  interest  feJ:  ..    -  .         „ 
TliB  chief  feature  in  tlte  renewed  coutrawtsy  is  in  the  pt*«jni 

tii>n  iif  the  f  '  '  ' 

t!i»  mt'tliml 

distinguisliod  advc<-ate  of  proloctjon,  which  is  so  familiar  to  WL 
Wi'    '     "        '  '         ,,    ,  -1     .-  -  the  cmly  method  b; 

whii  1  bt'  obtained  in  an 

discussion  regarding  a  subject  of  so  complex  ft  nature  as  trailo.  Nm 
word  more  aptly  describes  the  nature  of  the  rjlndsloiif  "'■■■■  '-on- 
Iroversy  than  "duel,"    The  nature  of  the  disputi-  x\^''  'li 

i"ect  nntajronism.    Free  tnule and  protection  standdireclly 
io  en(;li  other.     Like  similar  p<il»-s  of  a  magnet,  tliey  are  in..,...,.^ 
repellent.    They  stand  a3  niufh  «:>ppoertl  tu  eacli  other  as  virtui 
and  vice.    There  are  no  grounds^  nor  can  there  be.  for  any 
promise.     One  is  freitlom,  the  other  restraint    The  one  recogi 
n  natural,  the  other  an  artificial  law.    If  one  is  riglit,  the  other  is 
wrong.     The  combatants  in  the  recent  cimtest  arechami 
thi'ir  respective  8chot>ls.     Both  were  well  iipiipped  for 
counter,  and  each  side  has  undoubtedly  had  the  best  words 
sible  spoken  in  its  behalf.     F         '  "      -  this  ti'ue  in  tbr 
for  protettiou.    No  abler  ad\  system  corild  Im 

chosen.    Moreover,  tliia  duel  meons  more  to  Mr.  Blaine  and  the 
Republican  ]>arty  tlian  a  mere  intellectual  contest.    Far  V         ' 
atiy  literary  value  the  discussion  may  possess  li«>8   its    (• 
significnnco.    A  great  political  battle  has  been  recently  fought  oil 
this  very  issue,  and,  unless  our  prophets  and  wisenrr«»8  comjdetel; 
err,  the  jirosidential  election  of  18'Ji  will  occupy  the  same  Itattl 
field.    Every  incentive  that  pride  ami  ambition  can  funiish  co 
spired  to  urge  Mr.  Blaine  to  endeavor,  to  the  best  of  his  ability,  t 
succ«?ssfu]ly  refute  hia  opponent's  arguments  and  put  him  uttorl, 
to  rout,  even  though  he  ajtpear  in  the  person  of  so  illustrious  ao' 
respected  a  man  as  the  English  cx-{)remier. 

1a  any  dispnte  arising  between  freedom  on  the  one  hand  on' 
Pfitriction  on  ill'      "         '     "       "         "  ' 

•advocate  of  r. 

Restriction  ia  an  innovation,  and  should  explain  its  raison  (TMn. 
|[t  would  be  Bufticient  for     '  "\vr  to  ii'        "'         '        " 

blainiiHl  for  the  pr<>t<rtivi  1  leave  u 

his  case.     Mr.  Qladstune  has,  however,  gone  further,  and  ha>t  om 

only  given  a  generrd  denial,  bt-   '  -         -        ' ^  -•  -  • '  --" 

iant  as  they   are  logical,  den  i 
that  flow  from  free  trade. 

"T"!'"  ii-,*i, f  iTi.,  ^,,,., i;,...  ...^^.n-i-o  i".,..^<;  its  apology  to 

ns  nf  modem  ptdit 
uuu  6t>  gnail  au  aulLohiy  aa  the  acknov 
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lea«ior  of  tlio  Ropublican  party  is  willing  to  risk  his  cause  ou  ar- 
jfumentii  such  as  those  contained  in  his  recent  magazine  article ; 
wbon  the  President  of  the  nation  seriously  and  deliberately  tells 
the  cvmntry  that  the  import  duties  levied  on  commodities  are  paid 
not  by  the  consumer,  but  by  the  foreign  producer;  when,  in  spite 
of  tlje  warnings  given  by  the  numerous  and  almost  continuous 

es  of  labor  troubles  that  have  taken  place  for  some  years  i)ast, 

gressional  orators  assure  themselves  that  wages  are  high  and 
the  working  classes  in  a  very  satisfactory  condition;  when,  in 

t-r  to  create  a  profitable  trade,  a  party  proposes  to  subsidize 
II  steamships  to  do  what  they  otherwise  find  it  unprofitable  to 
do — it  would  seem  that  the  greatest  need  of  the  day  was  a  com- 
ptilsury  system  of  instruction  in  dialectics,  with  a  view  more  espe- 
cially lo  impress  on  the  mind  of  legislators  the  relations  between 
cause  and  effect. 

The  two  methods  of  reasoning  employed  in  this  discussion  ap- 
pear in  marked  contrast  to  each  other,  and  it  is  interesting  to  see 
liKW  their  advocates  are  led  to  conclusions  directly  opposite. 
Vulgarly  speaking,  it  is  the  school  of  Aristotle  opposed  to  that  of 
Baron. 

3lr.  Gladstone  de<luces  his  results  from  general  truths.  Mr. 
Bluine  arrives  at  his  conclusions  by  induction.  Tliese  two 
motho<la,  known  as  the  metho<l  of  syllogism  and  that  of  induction, 
have  been  pnicticed  by  mankind  in  all  ages,  before  the  days  when 
reasoning  became  an  art  and  logic  a  science.  Both  may  be  em- 
ployed with  safety  where  practicable,  and  both  will  lead  to  the 
detection  of  truth,  if  y)roperly  carried  out.*  Induction  is  used  in 
discovery,  syllogism  in  verification.  The  latter  begins  where  the 
former  ends.  Induction  requires  both  patience  and  skill,  and,  if 
ill  performed,  will  as  assuredly  lead  to  error  as  to  truth  when  well 
pt-rformed.  Both  are  constantly  used  by  those  who  never  heard 
of  a  major  or  a  minor  premise,  of  compamiii<e  or  rejeciiones. 
The  man  who,  learning  that  alcohol  is  p<>isonous,  refuses  to  drink 
whisky,  rejiaons  by  the  method  of  syllogism.    Likewise,  the  man 


•"We  ih«ll  fled  ihat  in  the  study  of  moral  philnrapliy,  at  in  the  study  of  nil  Bubjccts 
tMjH  nhn!>i  to  M.-icm.-«*,  ttitre  ace  not  only  two  methods,  Iml  thnt  oath  niothod  leads  to 
dllbient  coneMiDTOoes.  If  we  proccod  by  induction,  nc  arrive  at  one  conelusion;  if  we 
|>ruc*t^  by  dednctlon,  we  arrive  at  another.  Thia  dilTerenee  in  the  results  ia  alwayn  a 
pnytf  tliat  the  xuhject  in  which  the  difference  exists  ia  not  yet  capable  of  scientific  treat- 
meot,  uul  that  fomc  preliininury  difficulties  have  to  be  removed  before  it  can  pass  from 
iriirical  stase  into  the  *eicntific  one.  As  soon  ns  those  dilficiillio-'i  are  pot  rid  of  the 
oblnined  by  induction  nill  correspond  with  those  obtained  l)y  deduction,  9ui>po»iu<;, 
jal  course,  that  both  Hues  of  argument  are  fairly  ii^onaKed.  In  such  cases  it  will  be  of  no 
Bpoonniv  wli.'thKr  wn  rousnn  from  [larticulars  lo  gcnerabt  or  from  pcnenils  to  particidars. 
f  ■'  same  couseiiuences,  and  this  ajrecnicnt  between  the  eonscfiuenccs 

jj  -  ilion  is,  properly  speaking,  scientific."     (liuckle's  History  of  Civili- 

zatioD,  Toi.  ii,  p.  »S1.) 
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gwho  carrier  an  1  '^^1 

rby  thf  iiiothrxl  .  >  ^H 

pircmisea,  wo  at  once  deduce  a  ronclusiua,  and  our  only  cAru  is  tfl 

see  that  our  premiws  ar>       "^ '^'     'nductivu  methfwl  is  a  fnm 

more  elal'orato  ami  haz  i^,  and  can  i»nly  arhwTtJ 

success  wh(?re  patiently  and  exhaui-tivply  carriwl  out  Its  oi«craJ 
lion  is  tLus  descriVietl :  "  It  r«iuii>?s  an  cxliau«5tive  ^nnmcnilido  nfl 
instances  in  which  the  given  compltoc  effect  is  pn-si-nt,  in  whtcn 
it  is  not  present,  tunl  in  which  it  is  present  in  various  de^ix?e«  ofl 
amounts.  By  the  prucejss  of  exclusion  or  eliinination  wo  may  di»l 
cover  a  phenomenon,  constantly  present  when  the  effect  i»  pres^cntl 
|*l>si-nl.  wheia-ver  the  etfect  is  absent,  ani1  ^"'flH 

ttlie  effect,"    The  danger  to  avoid  is  an  in.  'i"^! 

instances.  It  is  thix  danger  that  causes  such  popular  delnsions  am 
"that  it  is  unlucky  to  s-  <•  on  a  Friday,"  or  " '"        '  A 

thiri«.>eu  to  sit  at  a  table  i  3Inc«nl«y  tells  of  .    .       .J 

who  was  in  the  habit  of  propounding  a  theory  that  the  cause  ofl 
Jacobinism  was  the  bearing  of  three  names,  and  then  '  n 

iug  it  by  the  rules  of  induction.     Not  long  since  a  w  ;  J 

of  the  periodicals,  noticing  that  the  great  majority  of  the  I'resiJ 
dents  of  the  United  States  bore  but  two  names,  warned  the  Rm 
publican  parly  against  nominating  a  man  for  the  Presidency  wha 
had  moi-e!  There  is  no  proposition  under  heavfn,  htjwever  mnnl 
slrous,  which  may  not  be  reasoned  out  by  the  inductive  metboa 
when  so  applied.*  It  led  Henry  C.  Carey  to  say  that  "the  inatel 
rial  prosperity  of  this  country  could  be  more  fully  promoted  by  ■ 
ten  years'  war  with  Gre.nt  Britain  than  it  could  be  in  any  othea 
way."  It  will  be  seen  at  once  wherein  the  difference  between  thifl 
iudti'  d  that  which  led  Newtf>n  to  the  discovery  of  the  laTii 

of  g'  n  consists.     The  difference  is  not  in  the  kind,  but  iJ 

the  number  of  instances.  Let  there  be  but  one  instance  in  whicn 
a  ben\-y  body  having  been  ]"  '  ^  failed'  n  tJ 

tlio  i.rround,  and  away  goes  tl  ^  Ir.  Newt'  "O'^i 

If  tlie  believer  in  the  superstition  of  the  number  thirteen  frillj 
^ake  a  few  exjjeriments,  he  will  very  soon  relieve  himself  of  him 
^elusion;  and  had  the  sagacious  writer  reasoned  pnperly.  hia 
w.iuld  have  fouml  the  names  of  John  Quinry  Adams  and  Ulyssea 
B.  Orant  ample  material  with  which  to  annihilate  his  theory.  AM 
further  difficulty  in  the  application  of  the  inductive  method  ri>nM 
"i-^s  in  the  existence  of  a  multiplicity  of  0BU8e«,  and  the  i  1 

bility  often  of  discovering  and  separating  them.     Social  pi ...J 

are  affected  by  canses  so  numerous  and  so  complex  tliat  their  deJ 
'  'n  are  fre<piently  in  :  and  tititil  wal 

I  ,:i]\   we    do    111..-.'     Hi  (li'if     >;lr.Ii     .■•(IicTI 


rill 


"'onedon  itn 
•M<  rmlniiaHemt."    (nmwV  EkMjr  on  Italnacc  nf  Tnd. 


THE  LOGIC   OF  FREE   TRA 

icli  a  result  is  produced  by  a  variety  of  causes,  some  of  which 

lay  be  known  and  some  unknown  ?    But  as  to  what  particidar 

mso  the  effect  is  mainly  due,  and  to  what  degree  others  influ- 

iced  the  result,  we  have  no  l)etter  means  of  kuowing  than  tlie 

tronomer  has  of  understanding  the  cause  of  the  variation  in  the 

_  loon's  orbit,  when  he  is  ignorant  of  tlie  Newtonian  hiws.     The 

sick  man,  having  dosed  liimself  with  a  variety  of  drugs  and  sud- 

?aly  finding  himself  restored  to  health,  has  no  reason  for  daira- 

ig  that  this  or  tliat  particular  compound  had  the  salutary  effect, 

hia  knowledge  is  limite<l  to  this  one  or  similar  experiments ;  and 

long  As  we  fail  to  discover  instances  in  which  the  disturbing 

kuses  are  absent,  or  in  which  they  can  bo  eliminated,  so  long  the 

|etho<l  i>f  induction  remains  useless.     The  problem  of  trade  is  an 

sample  at  hand.     Mr.  Blaine  informs  us  that  trade  is  atfocted  by 

multitude  of  causes,  such  as  locality,  the  age  and  jrapulation  of 

I  countr>*,  wars — Ijoth  domestic  and  foreign — by  emigration,  pes- 

ilence,  and  famine.     He  states  that  "  the  unknown  quantities  are 

many  that  a  problem  in  trade  or  agriculture  can  never  have  an 

Bsolnte  answer  in  advance."   "  Jf,"  he  says, "  the  inductive  method 

reiisoning  may  be  trusted,  we  certainly  have  a  logical  basis  of 

inclusion  in  the  facts  here  detailtni.    And  by  what  other  mode 

reasoning  can  we  safely  proceed  in  this  field  of  controversy  ?  "* 

'hat,  indeed  I    And  does  Mr.  Blaine  really  think  it  safe  procod- 

to  undertake  the  solution  of  a  problem  by  a  method  the  suc- 

ss  of  which  is  absolutely  dependent  ujion  a  knowledge  of  all  the 

lautities  that  are  involved,  when,  as  he  states,  the  unknown 

lantities  are  so  many  ?    The  truth  is — and  it  evidently  dawned 

him  when  he  asked  that  question — the  method  of  inductive 

ling  can  not  be  applied  successfully  in  this  discussion.f    The 


*  It  wonlil  appear  from  this  remark  that  Mr.  DIainr  is  ignorant  of  one  of  the  greatest — 
\t  not  the  grcateiC — woriij  on  iMliiii-ai  economy,  Tlio  Wealth  of  Nations,  wUicli  was  reasoned 
tax  cotirelj  from  general  principled.  StatL'^tics — in  the  teachings  of  which  Adam  Smith 
pfaeod  Ihtle  confidence — were  iisi'd  only  br  way  of  illustration,  and  were  selected  to  suit 

partiailar  oceajrion.  In  \ni  ndmirahlo  chapter  on  the  Scotch  intellect  of  the  li^hu 
I  cvntury,  Buekli:  sars :  "  If  Hume  hud  followed  the  Daconian  scheme  ....  lie  would 

Dy  Iwtv  written  one  of  bis  works.  Certainly,  Ids  ceimiiniical  views  would  ncrer  have 
,  rinoe  polltieal  eroHoiiii/  u  OJ  otmlialli/  a  dfUieliw  trimee  a»  gtomdri/  Hnlf,  .  .  . 

t  lAUie  dislike  to  iniiko  the  facta  of  trade  the  tiosis  of  the  tcieneo  of  trade  was  displayed 

Jlilatn  i^iniili,  who  expresse*  his  want  of  confidence  in  statistics,  or,  as  it  was  then  called, 
"^pcHticil  aritlnnetic.  ...  It  is  no  exaggeration  to  nay  that  if  all  the  cnmmerciul  itnd  his- 
totfaki  ticti  in  the  Wealth  of  Satinns  were  fal»c,  the  book  would  still  remain,  and  its  con- 
itwMoBg  would  hold  e(|ually  goo<I,  though  they  would  Ik:  less  ottrnetive.  In  it  everything 
MtfMlMU  on  gi-nerol  principles,  and  ihey,  as  wc  have  seen,  were  arriied  at  in  17'>2 — that 
b,  twenty-four  years  before  the  work  was  published  In  which  those  principles  were  ap- 
plied."    (Oistorj-  of  Civilization,  vol.  ii.) 

It  b  •  aingiUar  fact  that  neither  Hume  nor  6mitb  were  acquainted  with  trade  practi- 
:»Mf,  althoagh  master*  cf  its  ccience. 

f  "  It  ia,  however,  evident  thut  atatlsticol  facts  arc  as  good  as  any  other  facts,  and,  owing 
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prolilem  Iji-fure  him  is  to  show  that  tho  tiystcm  of 
restriction  has  bwii  a  greater  source  of  wi-tilth  for 
Stsvtes  than  free  trade  wouhi  have  been.* 

He  goes  at  onee  to  the  experienco  of  tho  country  uuti  srliHts  tii" 
following  instances  for  examination  :  The  high  protective  i'fr»(Hl» 
of  1812  to  181«,  1824  to  1833, 1842  to  184tJ,  and  1801  to  tho  y 
time ;  the  partially  protected  period  of  1833  to  184"i  and  tin-  in-<- 
trade  periods  of  181(i  to  1824  and  1846  to  18CI.  Here  are  Be ven 
instances,  in  four  of  which  the  effect  is  present,  in  one  partially 
Ijresent,  and  in  two  absent.  Now,  assuming  that  all  causes  but 
one  be  eliminated,  and  lissuming  that  one  to  be  protection,  the 
fii'st  four  periods  should  bo  marked  by  the  production  of  gn^at 
wealth,  the  fifth  by  the  production  of  moderate  wealth,  and  t]»o 
last  two  by  the  production  of  tlie  least — or  even  by  the  loss  of — 
wealth,  calculated,  of  course,  on  a  time  basis  such  as  per  annum. 
Now,  what  do  we  find  ?  Assuming  that  Mi-.  Blaine's  rapid  and 
cursory  summary  of  those  perioils  is  correct,  wo  learn  that  daring 
the  first-named  period  the  country  was  sustained  through  a  war, 
and  that  genuine  prosperity  characterized  the  other  three  men- 
tioned high-protected  periods,  excepting  that  from  18T3  to  187», 
in  which  the  business  of  the  country  was  prostrated  and  tlie  ixiuio 
of  1873  ensueil.  We  further  h-arn  that  the  partially  protected 
X)erio<l  of  1833  was  very  disastrous  to  trade,  resulting  in  the  puuic 
of  1837,  and  that  that  of  1816  to  1824  was  equally  disastrous,  while 
the  greater  part  of  the  free-trade  period  of  1840  to  18G1  was  char- 
acterized by  tlie  greatest  i>rosperity.  Here,  then,  we  find  pros- 
perity under  a  higli  protective  system  and  prosperity  during  a 
free-trade  era.  Similarly,  we  find  disaster  under  liigh  protection, 
disaster  undi-r  low  ju'otection.  and  disaster  under  free  tnule  ;  and 
from  this  confusion  Mr.  Blaino  mildly  tells  us  he  has  proved  hia 
case,  and  by  the  great  methcxl  of  Bac-on  too!  C«mld  anything 
be  further  from  tho  truth  ?    If  his  argument  proves  anything  at 

to  thulr  iimllioniatiiitl  fono,  are  tvnr  prcolsv.  Dirt  when  tbry  cooccm  linman  actloM  rtiry 
are  ihc  fv»uU  o/  nil  tho  mollvcs  vliicli  f^»cm  IliCMW  ncllonK;  tn  otiicr  mirtjn,  Uicy  «n!  Ihic 
roiilt  not  tncrclv  of  •olHaliiu'Ss,  but  al»n  iif  »rnipiitliy.  AmJ  va  Adam  Smith,  io  the  Woallli 
tX  N.illoiu,  doalt  with  only  one  nf  ili  th — riz.,  »clMioi!<s— be  noiii  i>nil 

It  liiiiHMullilff  tn  I'miiliict  hU  gvncrii  n  i>tali.'>li('4,  whUi  an-  mi--  uA 

fmm  th'  >!  ]m»lnn£.    hucli  oUli^tii'tl  '  ex 

I"  Iw  V-  .illj  ii«  tlifV  couhl  tint  Im(  1  >  b* 

obrcneil  tttiU  iirnii};ril.      Ailiiiii  Smith,  (ii>rOfivln(j  thpni  to  Iw  iin  .  tlj 

mjectoil  (livm  «»  Iho  hitA*  of  hi"  sclcnoc  "    (fini'lilc'*  Illotnry  of  r  ,i    .      :,^,7,| 

It  U  Ktningv  how  ih'^  iitii|iut«niii  who  hsrn  iiuvtvilixl  Mr,  lllainc  in  Ihi.o  ouoliumiy 
Bi  to  lniii.1  »i|;1it  of  ihp  main  Imhr.     Ko  nni;  cnn  tl'>">  'i-    'K-tt  which  tli — — ''~tir« 
imctfa-int'ly-  prrKlalm,  rli,  that  the  crratlon  of  vnallli  vrib  of  tbv  '  (in 

in<lii«lrir;«  of  l)i«  iialton  (liirinjj  Iht' 1  -  '  ■     '  of  |iim.,.  '         •  .,<. 

But  not  on»  writvr  bun  iilfvrxd  lln  urticli!  uf  •  itar 

oilTBiicc  woiUd  not  hiiro  bv»'«J  made  ani'.r  a  •j^Uan  of  free  trailt. 
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mII,  it  proves  that  tariff  legislation,  taken  separately,  had  no  more 
Hfluonct>  on  tlie  national  prospi-rity  than  the  niovouiont  of  the 
Banetti.    To  make  matters  even  worse,  he  attempts  to  account  for 
^e  instances  that  make  against  him  by  ascribing  the  results  to 
other  causes.     For  example,  in  the  case  of  the  free-traflo  period, 
18i(l  to  IS.")!),  he  tells  us  that  the  war  with  Mexico,  the  Irish  fam- 
^c,  the  discovery  of  gold  in  California,  and  the  Crimean  war 
^Bntbined  to  defeat  the  natural  result  of  free  trade,  and,  instead 
^K  there  being  h  mii\us,  there  was  a  plus  quantity.     What  else  is 
Bis  than  a  simple  Iwgging  of  the  question  ?    By  assuming  that 
Re  r»?8ult  was  due  in  this  instance  to  a  plurality  of  causes,  suffi- 
ciently strong  to  totally  destroy  and  even  reverse  the  effect  which 
he  believes  free  tratlo  would  have  i)roduced  alone,  he  leaves  the 
liH'ound  open  for  a  similar  assumption  by  his  opponents  during 
thus*  ;»riiiils  whidi  apparently  make  for  his  theory.    Wars,  fam- 
iiii-.  .iiiil  gill  discoveries  have  happened  at  other  times — times  iu 
which  protection  was  in  force.     These  wouhl  doul)tless  produce 
imilar  effects  iu  disturbing  the  jiredicted  results,  and  would  act 
disastrously  against  Mr.  Blaine's  theory  in  the  one  instance  as 
jr  it  in  the  otlier.    It  was  of  reasoning  sinh  as  this  of  which 
»con  wrote  :  "  The  very  form  of  induction  that  has  been  used  by 
ficians  in  the  collection  of  their  instances  is  a  weak  and  useless 
ling.     It  is  a  mere  enumeration  of  a  few  known  facts,  makes  no 
pe  of  exclusions   or  rejections,  concludes   precariously,  and  is 
Pways  liable  to  be  overthrown  by  negative  instances."* 

For  a  satisfactory  and  anything  approaching  a  reliable  applica- 
tion of  empiricism,  it  would  be  requisite  to  ascertain  precisely  what 
effect  Iho  increa.se  of  population,  emigration,  the  variations  of  the 
-iiig  excessive  rain.s,  droughts,  and  storms — also  in- 
ticul  contests,  fires,  robberies,  etc.,  had  upon  trade; 
Bd  antil  such  an  application  can  be  made,  no  one  can  truly  say 
1  such  a  period  of  prosperity  was  due  directly  to  the  tariff. 
ii.nt  of  time  plays  one  of  the  most  important  parts  in  this 
lolhotl.t  Our  greatest  and  most  general  truths  have  taken  ages 
make  themselves  apparent.  We  come  now  to  the  examination 
the  argument  by  which  free  trade  is  sustained. 
Mr.  Gladstone  deduces  his  conclusion  from  these  premises: 
[International  commerce  is  based  not  upon  arbitrary  or  fanciful 
siderations,  but  upon  the  unequal  distribution  among  men 
|d  regions  of  ajjtitudes  to  produce  the  general  commodities 


*  The  Indactire  Rjstom  fecm.*  to  hare  been  the  peculiar  avenuon  nf  tlic  briuhtest  Scotch 
>IIm4<  n(  till-  eichovnth  ct^iury.    Qoth  Adam  Smith  nnd  Dand  Ittinic  «|iokc  conteniptu. 

ill  of  tlip  nuvuian  method,  anil  Buckle    thinks    WA*  aversion   to  Bocon'ii  STStcm   led 
■me  to  nnd«iT»t'  '  -In  hii)  niAtory  of  Englnnrl,  Hmno  pincoa  Bacon  inferior  to 

Jilco,  and  p«>«(ii  pplcr!  which  Buckle  eon«iilcr8  unfair. 

f  Ousu  eaOt  It  ihu  "  iviUoiu,  lingering  method."    (Phi1o«.  Worka,  vol,  i,  p.  &.^ 
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which  are  necessary  or  useful  for  tho  sustonanoo,  comfort, 
advantage  of  human  life,"    There  can  be  no  disputo  on  this  fiohi 
It  is  a  self-evident  truth.     Aristotle  tells  us  tluvt  he  who  rejec 
self-evident  truths  has  no  surer  foundation  ou  which  to  buili 
It  follows,  as  a  natural  conclusion,  that  whatever  interferea 
or  checks  the  natural  flnwof  goo<lB  and  coruuioditics  fr<iin  on 
region  to  another,  and  from  one  class  of  men  to  another,  is  a  dei 
cided  loss  to  both  classes.    "  If,"  adils  Mr.  Gladstone,  "  every  co' 
try  produced  all  commodities  with  exactly  the  same  d- 
fainlity  or  cheapness,  it  would  be  contrary  t<>  common  .^ 
incur  the  charge  of  sending  them  from  one  country  to  another.' 

It  has  been  the  aim  of  protective  legislation  to  olfsi  '   *' 
special  aptitudes  of  pr(.>duction  which  foreign  natiims  ]k>- 
artificial  barriers.    Such  legislative  acts  have  constituted,  virt 
ally,  a  leveling  process  whereby  tho  natural  flow  of  trade  hasb^ei 
stopped.     This  has  necessarily  been  attended  with  expense  ani 
loss  of  wealth.    Tho  premises  may  be  stated  in  a  different  wayj 
Since  trade  produces  wealth,  whatever  increases  trade  in 
wealth,  and  that  which  restricts  trade  restricts  the  produ. 
Wealth,     Protection  is  restriction.     Hence,  protection  hindwnj  Ui«i 
production  of  weultli.     It  may  be  varied  in  another  way :   Th( 
growth  of  wealth  is  proportional  to  the  growth  of  trade,  Jind 
growth  of  trade  is  proportional  to  its  freedom  from   rt- 
Heuco  the  growth  of  wealth  is  proportional  to  tho  freedoiii 
trade  enjoys.    Similarly,  that  monstrous  statement  that  "  proi 
tion  does  not  tend  to  keep  uji  prices  "may  be  thus  explo.l 
8talii»g  the  fact  that  free  Competition  tends  to  reduce  \m-u 
that  protection  liinders  free  competition.  Ergo,  proto<;tiou  binder 
the  reduction  of  prices.    The  premises  here  laid  down  arc       =  " 
evident  as  any  truths  regarding  trade  can  be.    In  fact,  t 
contained  in  tho  definition  of  the  words  "  free  trade  "  and  "  p 
tection"  themselves.      The  protectionists  have  admitted   thei 
again  and  again,  but  yet  so  blinded  liave  they  become  by  thdi 
own  method  of  induction,  that  they  have  been  prevented  froi 
following  out  what  rexison  dictates.    The  question  is  aii''' ■ 
to  that  of  sl.avery.    It  was  au  argument  useil  repeatedly 
the  Southern  dis|mte  that  the  slaves  were  better  olT  nndor 
slave  trade.      Numerous  instances  were  given  where  the  £la 
preferred  to  remain  in  slavery  than  to  accept  his  froodom.    Ni 
erfhelesM,  the  question  was  (!•  noral  iirinciplea,  and 

moral  course  has  proved  the  I  .ae. 

The  party  of  protection,  instancing  tho  growth  of  tlie  Unii 

■'?,'.'       uiring  the  \nn\  quarter  ci 

'<;  11  of  the  Morrill  Tariff  .\  .  w 

any  period  of  etiual  duration  iu  tho  world's  history.    It  is  d 
ful  if  history  couhl  show  any  poriod  which  would  stand  oom 
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ii — 1"<  lui  as  illl?  iiiiioiiiu  ui  uiiiterial  wealth  created  during  so 
short  a  torm  is  cu^neerued.  Nevortheless,  if  this  bo  su,  it  must 
not  be  forgotten  that  tliere  have  never  been  in  the  history  of  tlie 
world  sucli  gigantic  forces  at  Avork,  nor  so  rich  and  varied  a  field 
for  their  operation.  If,  instead  of  standing  awe-stricken  at  the 
viistneas  of  the  results,  we  contemplate  the  magnitude  and  pro- 
portion of  the  original  factors,  we  shall  cease  to  marvel.  Remem- 
bering the  immense  area  of  the  country,  the  fertility  of  its  soil, 
the  numlier  and  riches  of  its  mines,  the  number  and  naviga- 
bility of  its  rivers,  the  availability  and  inexhaustibility  of  its 
fuel ;  remembering  the  amount  of  available  labor,  both  human 
ami  mechanical — tlio  latter  rejjresenting  hundreds  of  millions  of 
human  arms,  and  the  former  increased  by  supplies  drawn  from 
6  Old  World  to  the  extent,  also,  of  millions ;  remembering  the 
umber  and  utility  of  mechanical  inventions  designed  to  assist  in 
e  production  of  wealth;  and  bearing  in  mind  that  during  this 
period  the  countrj'  has  been  free  from  war,  that  she  has  had  to 
keep  neither  navy  nor  standing  army — when  wo  contemplate  all 
thi.s,  insteml  of  losing  our  mental  balance,  we  shall  most  prob- 
ably feel  a  sense  of  disappointment  that  the  results  are  not  even 
gr«>atcr.  If  it  wore  possible  to  estimate  the  original  factors  in 
tiie  production  of  wealth  as  they  have  here  existed  during  the  last 
renty-tive  years  and  calculate  the  product  that  should  naturally 
How,  we  should  more  than  likely  find  it  greatly  in  excess  of  that 
vr  crLnting. 

Who  can  estimate  the  influence  of  inventions  alone?  It  la 
supposed  tliat  England  to-day  uses,  in  steam-power  only,  a  force 
equal  to  an  army  of  eight  hundred  millions  of  men  in  the  pro- 
uction  and  transmission  of  commodities.  These,  bear  in  mind, 
e  men  of  iron,  who  never  Hag  so  long  as  fuel  is  suj)plied,  who 
rer  grow  weary,  who  never  strike,  who  work  as  readily  twenty- 
nr  hours  jier  day  as  ten,  and  whose  cost  of  maintenance  is  infin- 
?Kimal  in  conijjarison  to  that  of  men  of  fle.sh  and  blood. 
There  was  inventf<l  in  the  latter  part  of  the  eighteenth  cent- 
y  a  machine  thrit  has  done  more  for  producing  wealth  than  all 
e  acUs  for  fostering  trade  and  developing  industries  that  were 
er  devised  liy  man.  Eli  Whitney  has  done  more  for  the  pros- 
rity  of  his  country  than  all  the  tariff  discussions  before  or  since 
8  lime.  Tlie  supremacy  of  England  in  trade  and  commerce 
lilt  flic  world  is  due  niore  t<i  Watt  and  Arkwright,  to 

'- u  and  Crompton,  than  to  either  Walpole,  Pitt,  or  Peel. 

Mr.  Edison  is  a  greater  force  in  the  national  pros])erity  than  all 

the  encouragement  of  trade  passed  by  Congress 

inie.     The  beneficial  iiiHuence  inventions  have 

\\aA  on  civilization  is  only  comparable  to  the  evil  that  war  and 

p^rnicions  legislation  have  achieved. 
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The  early  history  of  the  colonies  furnisLis,  wo  llimk, 
markable  illustration  of  what  can  be  done  without  the  fosK 
care  and  protection  of  a  paternal  govemment.     In  li:o(i  then 
not  a  single  English-speaking  person  iu  this  country.     A  cei 
later  a  colony  had  sprung  up  numbering  ont*  million  souls,  wi 
industries  established  that  bid  fair  to  outrival  those  of  Etij 
In  1700  the  population  exceeded  one  quarter  the  entire  popull 
of  England  and  Wales.    Ships  were  being  built  and  sent  to  En| 
land.    The  ship-carpenters  of  Great  Britain  petitioned  Parlis 
to  suppress  an  industry  that  threatened  to  sujjplaut  their 
The  wool  manufacturers  became  alarmed  as  they  found  the  ool^ 
nisls  rai)idly  acquiring  their  trade.     Bar  iroTi  was  nianufartur 
and  shipped  to  England  cheaper  than  that  from  Swtnlen.     Tl 
hat  inclustry  developed  iu  the  face  of  English  rivalry.    In  1' 
the  total  exports  amounted  to  $l,(ilfi,?(X).  in  1730  it  was  62 
C40,  and  in  1700  it  had  grown  to  \m  $3,098,400.     Aiid  all  this 
in  spite  of  acts  of  Parliament  designed  to  cripple  the  nolonlj 
trade  and  ruin  its  indu.stries.     Act  after  act  was  pas.'«ed,  forbiddi 
anyone  engaging  in  various  nianufactiires  under  severe  jH-naltit 
At  this  time  England  was,  as  Mr.  Blaine  says,  not  only  severe^ 
but  cruelly   protective.     Notwithstanding   all   this,  the  coloi 
trade  grew  and  prospered,  and  England  felt  that  she  had  a  ke 
comj)etitor  in  many  of  the  manufactures  in  which  she  had  hithe^ 
to  considered  herself  supremo.    Surely  we  have  here  an  unst 
io  those  who  ask  "  what  industries  would  today  bo  exislintr  bil 
for  the  great  sjstcm  of  protection  ?"    We  present  tlii^ 
commencing  from  the  arrival  of  the  first  colonist  and  v:^: 
to  the  outbreak  of  the  Revolution,  and  leave  our  high-taritf  frienij 
to  reconcile  its  tea«'hing.s  with  their  remarkable  theories — if  the 
caxi.    One  advantage,  it  will  be  noticed,  has  acenied  to  t  h  e  free-tra 
party  by  the  recent  controvTprsy.    It  appears  in  the  form  of 
admission.     Mr.  Blaine  admits — with  a  certain  degree  of  caution- 
Ihat  an  insistence  on  the  application  of  protection  to  nil  eoujitrifl 
as  the  wisest  policy  wonld  be  erroneous.    He  says:  "Were  I 
asflume  that  [irotection  is  in  Jill  countries  and  under  all  circai: 
stances  the  wisest  policy,  I  shmiM  be  guilty  of  an  error.'* 
will  play  sad  havoc  with  nnr  friends,  the  protectionist  opti 
who  hold  their  system,  as  Mr.  Gladstone  says,  "to  be  an  eroi 
pal  good" — good  for  all  lands,  all  ages,  and  all  people.    But  whj 
dfK's  Mr.  Blaine  not  insist  on  the  universal  appli'vilion   of  b^ 
theory  ?    f  >n  what  r«'asonable  gi'ounds  does  he  rt^strirt  its  fie 
operation  ?    Science  teaches  us  that  the  more  applicable  a 
Ix'COMies,  the  nearer  it  approaclu  'sality,  the  i 

may  we  l»e  of  its  tnith:  and,  coti  tlir  ti  ■<<  mn 

comi<«  ae  it»  torritorj*  onlarge«, ' 
posed.    Tlio  frw-trodor  rM:ognlxc»  Uiw  hiw  ; 
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\\»  system   by  any  artificial  boundaries.      He  strikes  at  once 
at  tbt>  root  of  tlie  subject.    He  soos  that  trade  finds  its  basis 
not    ill    any   systora   of   legislation,  but   in    human    wants   and 
desir«!s.    Wants  lead  to  industries,  and  industries  to  commerce. 
One   form  of  production  necessitates  another.    Food,  clothing, 
ami   sbi'Iter  are  requisite  to  mankind  in  all  parts  of  the  globe. 
Climate,  soil,  and  tojiography  determine  only  tlio  kind  requisite. 
Mr.  Blaine  considers    the   universal  application  of    Mr.   Glad- 
's theory  as  a  "most  remarkable  feature."    It  would  have 
I  much  more  remarkable  feature  had  he  restricted  it.     The 
"feature"  which  the  jjrotectionist  does  not  seem  to  understand 
is   that   free    tr.-wlo  is   not  simply   a  "theory"  any  more  tlum 
human  frvdom  is.    Both  are  moral  truths.    And  just  as  Mr. 
Blaiiu!  believe<l  in  loosening  the  shackles  that  hold  the  slave  in 
bondage,  so  the  free-trader  believes  in  throwing  oft"  all  the  fetters 
that  hold  trade  in  chet;k.    Similarly,  as  lie  would  denounce  him 
who  held  human  freedom  to  be  a  policy — wise  only  under  certain 
conditions  and  in  certain  countries — so  the  free-trader  feels  Mr. 
Blaine*8  suggestion  to  be  e<iually  absurd  and  immoral.    Free 
trade  is  not  a  mere  policy.     It  is  based  ujmju  tlie  "  live-and-let- 
live"  principle,  and  the  highest  testimony  to  its  wisdom,  as  well 
iM  lis  truth,  is  its  universal  applicability.     It  recognizes  neither 
■r,   laiiguage,  nor  climate,  and   is  limited  only  by 
lice.     It  is  at  this  point  that  the  ethical  side  of  the 
question  may  well   receive  notice.    To   Mr.   Blaine   it   appears 
I  hat  his  ojiponent  should  see  any  question  of  ethics  in 
t  at  all.     We  believe  that  to  most  peojile  the  strongest 
filature  in  the  slave  question  was  its  appeal  to  the  moral  senti- 
Bot,    It  was  cerUiinly  this  phase  that  inspired  the  most  eloquent 
wttls  and  the  greatest  oratorical  eff(jrts.     Similarly,  it  is  this 
w  sentiment  that  animates  the  mind  of  Mr.  Gladstone.    The 
is  exprvssed  by  Herbert  Spencer  as  follows:  "The  ability  to 
trcise  the  faculties,  the  total  denial  of  which  causes  death — that 
Brty  to  pursue  the  objects  of  desire,  without  which  there  can 
be  complete  life — that  freedom  of  action  which  his  nature 
promput  every  individual  to  claim,  and  on  which  equity  puts  no 
the  like  freeilom  of  action  of  other  individuals,  involves, 
-       uer  corollaries,  freedom   of  exchange.     Government — 
t.  in  protecting  citizens  from  murder,  robbery,  assault,  or 
i')n,  shows  us  that  it  has  all  essential  function  of  se- 
1  this  free  exercise  of  faculties  within  the  assigned 
limits — is  called  on,  in  the  dne  discharge  of  its  function,  to  main- 
Mi       '       '       '     ■  of  exchaut^e,  and  can  not  abrogate  it  without 
H^  .  tion  and  becoming  aggressor  instead  of  pro- 

^■Inr.    Thus,  absolute  morality  would  all  along  have  shown  in 
^»_A^|_,,.;      '  -  'islation  should  tend.  ...  An  enormous  amovinX- 
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of  suffering  wrmUl  have  been  prevented;  tliat  1 

we  now  enjoy  would   hiive  commenced  much   : 

present  condition  would  have  been  one  of  far  proalor   powi<r,' 

wealth,  happiness,  and  morality.  .  .  .  Tlie  moral  course  provea  Ai 

be  the  politic  one."* 


HABITS  OF  THE  BOX  TORTOISE. 

Br  ALFRED  OOLDSBOROCun  MAYEE,  M.  E. 
WITH  DKAWtKoa  BT  ras  autuub. 

WHO  has  not  been  rharmed  by  the  many  quaint  ami  interwl* 
ing  nan-atives  of  the  habits  of  animals,  left  to  us  by  that 
father  of  English  natural  historj'  Gilbert  White  ?    The  jihil 
pher  vicar,  far  from  the  troubled  world,  among  the  jieaoeful  I  ■ 
ties  of  Selborne,  devoted  a  long  life  to  the  study  of  nature.    Am 
his  favorite  pets  was  "  the  old  tortoise "  namud  Timothy ; 
many  a  letter  t«  the  Honorable  Daines  Barrington  gives  niinaf 
and  careful  descriptions  of  its  peculiar  actions  and  intelligi-nfl 
There  is  a  joyful  ring  in  the  old  genllemau's  tone  whni  ho  fli 
the  tortoise  "  distinguishes  the  hand  that  feeds  it,  and  ib  touchd 
with  the  feelings  of  gratitude  ";  again,  we  find  him  lost  in  woudi 
at  its  extreme  old  ago;  or  marveling  that  an  animal  so  coniplet*^ 
jirotected  should  have  such  fear  of  rain  as  to  crowd  against 
stone  wall  and  close  itself  up.    Then  the  vicar's  head  l>ows 
with  the  air  of  a  melancholy  Jacques,  as  he  watclii'>  fiis 
amorous  wanderings  in  early  summer. 


Fio.  1.— Tui  Box  ToRToirt.    (8ido  »l«w.) 

In  America  we  also  have  a  land  tortoise,  whose  ways 
modes  of  life  are  quite  as  in  •  .,.  .       .    r 

It  is  a  little  creature  not  ni 
when  full  grown.    No  two  indiridualfl  are  nmrkwl  «lil<t».     Bsfa 
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Be  attainment  of  full  {growth  the  sliell  is  corrugated  hy  numer- 
Bi^  coiicr-utric  ridges.  As  a  new  one  is  formed  every  year,  the 
nge  of  tho  tortoise  lufiy  be  obtained  by  counting  these  ridges, 
provided  it  be  not  full  grown ;  for  in  old  age  the  shell  becomes 
emooth  and  polished.  Some  are  of  a  brownish  horn  color  streaked 
with  rich  yellow,  others  are  black  covered  with  oval  yellow  spots. 
Tho  colf)r  of  the  legs  and  head  varies  from  dark  brown  to  bright 
yellow.  Frequently  the  old  males  have  blood-red  eyes,  which  give 
them  a  ferocious  appearance. 

The  box  tortoise  is  most  commonly  to  be  met  with  in  shady 
places,  ut«r  the  borders  of  woods;  or  near  damp  or  marshy 
ground,  where  worms  and  insects  abound.  The  tortoise  has  quit^ 
an  aversion  for  wet  places,  and,  although  it  is  a  fairly  gCKid 
Bwimmer,  and  can  remain  for  over  twelve  hours  beneath  the  sur-  ' 
face  without  once  coming  out  to  breathe,  it  is  rarely  to  be  found 
in  the  water.  In  May  and  early  summer  it  deserts  the  shade  of 
the  wood.s  where  it  has  spent  the  winter,  and  moves  into  the  open 
■  ;  iowK,  where  the  fresh  young  grass  is  becoming  thick  and 
.  myriads  of  insects  are  waking  into  life,  and  tho  wild  straw- 
twrnea  are  beginning  to  redden.  After  the  pastures  are  mowed 
in  July  the  tortoises  scatter,  some  remaining  in  the  meadows, 
t»thers  Uiking  again  to  the  woods.  For  this  reason  the  animal  is 
much  more  rarely  met  with  in  August  than  in  June. 

Owing   to  the  extreme   slowness   and  deliberation   of  all   its 

mowmeuts.  it  seems  wonderful  that  it  can  obtain  enough  to  eat. 

it  will  hesitate  for  a  full  minute,  on  finding  an  insect,  before 

. iioning  up  enough  resolution  to  seize  it.    Tlie  neck  is  .slowly 

Btrotched  forwju-d,  the  jaws  open  and  close  upon  the  victim,  and 
■  e«d  is  immediately  snapped  back  as  though  frightened  at 
it  had  done.     Deglutition  is  accomplished  by  a  series  of 
gulpinic  movements,  which  often  cause  a  squealing  sound.    Its 
'      '  "    'if  crickets,  grasshopi»ers,  caterpillars,  worms,  and,  in 

iiy  lutkless  insect  which  it  may  find.     It  is  very  par- 
tial to  wild  strawl>erries,  tomatoes,  and  numy  fungi.    There  can 
b*»  no  doubt  that  it  greatly  aids  the  farmer  by  destroying  the 
larvip  of  injurious  insects.    In  seeking  its  food  the  tortoise  wnn- 
Hers  alwut  in  the  most  zigzag  courses  imaginable.    A  whdle  day's 
^randerings,  of  over  half  a  mile,  may  not  cover  more  than  a  quar- 
ter of  an  acre.    Our  little  friend   rarely  wnnders   fur  from  the 
■ace  of  his  birth.     In  the  month  of  May,  IHRO,  a  dozen  tortoises 
Vnimd  in  a  three-acre  pasture  were  marked  by  the  writer.    Every 
vnAF  they  return  to  the  same  meadow,  so  that  in  1889  eight  of 
■|i  'l-'d.     Till' most  erratic  iiidividiial  was  found  half 

B^  h'imIow,  six  years  after  being  marked.     The  tor- 

^hse  is  vi  niUy  distributed  over  the  United  States  east  of 

^K  MiasuMppi,  Liut  its  local  distribution  is  variable,    lu  fiome 
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wctions  ir  is  very  commun,  in  othors  extrcnu'ly  rarv.     \  >' 
proucli  i)f  the  frost,  about  the  niiddle  of  Oitober,  tlio  tort 
rows  about  a  foot  beneath  tlie  fallen  leaves  of  the  wowls,  or  in^ 
wjft,  marshy  ffrounJ.  am^  there  passes  the  winter  in  a  t<ir 
state.    About  the  middle  of  April  it  digs  its  way  upward  agiii^ 
anil  may  he  seen  crawling  slowly  about,  covered  with  cake«l  nfl 
frozen  mud. 

But  the  most  remarkable  ability  of  the  little  reptilo  is 
power  to  entirely  withdraw  himself  withiu  his  shell,  and  llnrn 
close  up  the  openings.    Observing  the  approach  of  an  enemy,  \ 
rapidly  draws  in  his  head,  legs,  and  tail,  giving  expression  to 

displeasure  by  a  sha^ 
fiias ;  then,  fuhling 
the  two  flaps  of  tie 
lower  shell  until  %).< 
fit  accurately  intu 
cup-shaped  edge  t»f  tlie 
u]>per,  he  bfjcomw  : 
uuopenable  as  an  ny 
ter.  In  most 
fit  of  the  caruj..-  <  ...^ 
]ilustron  i.s  so  {>orf4( 
that  it  would  be  d 
cult  to  insert  the  he 
of  a  pin  into  Hn}*« 
and  the  ni' 
powerful  ;i 

well-nigh  imposftiblej 
force  an  o|MMiing. 
the   jagiiur    of 
America  has  Im> 
to  tear  open  thoi 
of   similarly  pm^ 
tortoises.    We  ntn 
assured  tiiat  the  protection  is  a  nee<led  one,  for  it  is  very 
find  an  old  box  tortoise  whose  shell  does  not  show  marks  of  ruud 
usage. 

There  is  a  well-grimnded  popular  belief  that  our  t<iifc.5>;i>  Ifvi 
to  a  vast  age,  ami  nnmorons  cases  of  turtles  btmriug 
century  oM  have  beeji  cited.    There  was,  until  V-  . 

1)orho(id  of  the  writer's  liotne  in  New  Jersey,  an  i!  f 

h»id  been  marked  by  Mr.  Cyrus  Dunuid,  the  iuvontor  of  thn 


Fm,  'J.— Un>BR  Bids,  »howi3to  CLo«n>  Shell. 
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^ft   This  tortoise  has  not  Iwen  seen  since  188G,  so  it  has  probably 

^p.    Another,  which  has  been  observed  for  the  past  nine  years, 

Hmarked  with  the  inscription  "C.  B.,  1S49";  as  the  letters  and 

^B  were  so  much  worn  as  to  be  but  faintly  discernible,  they 

Hb  doubtless  reliable.    This  old  animal  was  found  for  the  last 

^M,deail,  iu  the  summer  of  1889.    Another,  bearing  the  date  1851, 

B  still  alive.     Assuming  that  the  tortoises  were  full  grown,  or 

put  twenty  years  old  when  marked,  we  are  safe  in  stating  the 

»(I  of  their  lives  as  from  sixty  to  seventy  years.    No  doubt 

ne  individuals  may  reach  a  century  or  over.     Unfortunately  for 

ietpuct',  it  is  a  common  sport  for  the  country  urchin  to  engrave 

■oises  with  dates  varj'ing  from  forty  to  fifty  years  before  the 

Wst's  birth.    This,  however,  can  almost  always  be  detected,  for 

tJM  in8crii)ti<in  becomes  very  faint  after  thirty  years  of  rubbing 

'  the  groun(L     In  fact,  it  would  seem  impossible  that  an  in- 

ption  could  last  for  a  hundred  years,  as  the  growth  of  the  shell 

fthe  constant  friction  would  probably  obliterate  it. 

The  tenacity  of  life  in  all  tortoises  is  renmrkable     The  heart 

coutinue  to  pulsate  for  over  three  quarters  of  an  hour  after 

•  cut  out  of  the  body,  and  the  animal  is  said  to  have  lived  for 

ral  months  after  the  brain  had  been  removed.     There  seems 

fully  as  much  fat  about  the  muscles  of  tortoises  which  have 

\  ttwakenetl  from  the  winter's  sleep  as  there  was  in  the  preced- 

autiimn.    Doubtless  they  could   remain  torjjid   for  over  a 

Bvcmonth,  and  then  recover. 

The  mating  season  of  our  box  tortoise  occurs  during  the  first 

three  weeks  in  Slay.     The  males  are  unusually  active  during  this 

l»Tii)d,  and  will  liglit  savagely  among  themselves.     The  author 

waaonce  f»)rtunate  enough  to  witness  one  of  these  combats.    Two 

fiM  m.-iles  were  facing  one  another ;  using  the  front  flaps  of  their 

plastrons  for  shields,  they  would  charge,  anajiping  viciously,  and 

^knevui  one  obtained  a  ginp  ho  wf)uld  hang  on  with  bull-dog 

^Rscity.    The  noise  made  by  their  shells  knocking  together  coubl 

l»  hmnl  two  hundre<l  feet  away.     After  an  hour  or  more  tlie 

male  began  to  show  signs  of  exhaustion,  his  charges  be- 

-.•  aker  and  weaker,  until  finally  he  closed  his  shell  tightly 

ftndrpfuaed  to  fight.     The  victor,  after  snapping  at  the  unrespon- 

11  for  a  few  moments,  crawled  flelihorately  over  the  back 

Imt-uj)  adversary.     It  was  found  uj^on  examination  that 

"either  of  the  combatants  hod  received  any  visible  injury,  so  well 

'li'I  thtiir  nnnor  of  shnlls  and  scales  protect  them. 

All  turtles  are  itviparous,  depositing  their  eggs  in  the  ground 
^■leaviug  them  to  be  hatched  by  the  heat  of  the  sun.  The  lay- 
^ftn-'riml  of  our  box  tortoise  extends  from  the  7th  to  the  2<»th  of 
^ft.  A  few  females  lay  in  the  autumn,  but  this  seems  to  be  a  per- 
^Bd  instinct,  and  not  a  regular   habit  of  the  species.    They 
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always  lay  at  night,  ami  deposit  all  their  eggs  iii  a  single  nost. 

soun  as  the  sun  goes  do\Tn  the  fenmle  sots  about  her  r 

duties.    She  wanders  over  the  fields  with  restless  activr^ 

Blie  finds  a  lc»cality  suitable  for  the  formation  of  the  nest,    8tob> 

ble-fif»lds,  or  those  which,  having  liHon  rwently  under  eul' 

aro  covered  with  u  thin  growth  of  gniss,  are  preferred.    ^  . 

begins  to  scratch  up  the  earth  with  her  hind  feet,  using  first  oat 


i^io,  Z.—Old  iXikXSM  noiiTiXii.     Showiui;  extromd   VAruitioD  \u  the  cuJvruu;  ul'  Uw  r]<«eiM. 
i.FroiD  n  ak«lc)i  tuado  K.  Ihu  iiiu«,) 

and  then  the  other.    After  about  three  hours  of  patient  lobfir, » 

small  hole  about  four  inches  in  dejtth  and  two  iiurhos  in  il 

a  little  wider  at  the  bottom  than  at  the  top,  has  been  ex.  .uv . 

An  egg  is  then  dropped  into  the  cavity  and   carefully  pu 

Bgain-Ht  the  side  by  the  hind  foot  of  the  mother;  another  is 

Liid  and  {daced  in  position  n.s  l»efore,  until  from  four  to  -^iv 

are  ranged  »ide  by  side  in  the  Inittom  of  the  nest.    The 

then   carefully  scraped  back   by  the  hind   feet,  ati'' 

grass  and  loaves  are  scratcheti  over  the  opening  atid  | 

HO  skillfully  that  the  ground  appears  as  though  It  had  noTer 

brr)ken.     By  this  time  it  is  past  midnight     It  is  '  '     ' 

the  fumalHS  ilo  not  seem  to  fear  thn  ))resence  of  i  rj 

continue  their  labors, although  he  maybe  but  a  foot  or  two  aw*j 

TVlien  once    star'    1    '•      '        f  '   ■'  '        ' 

work.     We  hav- 

gtUlnfa)  which  dug  all  night,  and  finally  complotod  it*  noet  on  ' 

noon  of  f' •  ■'•  ■■  ^  " •  - 
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an  oval  shapo,  1'28  iuch  long  and  "J\  inch  in  diamotor. 
''ben  carofully  blown  they  will  retain  their  form.  Tho  shell  is 
Bry  hydroscopic,  ajid,  if  the  eggs  be  placed  in  alcohol  or  glycerin, 
ley  soon  ehrivel,  owing  to  the  abstraction  of  water  from  the  in- 
jrior.  The  young  hatch  late  in  October,  just  in  time  to  move  into 
iter  quarters. 

The  disposition  of  our  box  tortoise  is  timid  and  gentle.  If 
apt  for  a  pet,  it  soon  becomes  very  tame,  and  will  eat  from  the 
ind  of  its  master,  whom  it  may  even  grow  to  recogniice.  In 
iptivity  it  displays  a  gi-eat  variety  of  tastes,  and  will  readily  take 
I  cooked  meat,  vegetables,  or  broad. 

the  lower  vertebrates  the  tortoises  exhibit,  perhaps,  the 
.'oloiis  regularity  in  theu-  habits. 
Thus  tho  duration  of  the  lajing  period  \s  a  very  short  time, 
nauslly  in  June,  and  rarely  extending  over  two  weeks  for  each 
ciea.    It  seems  to  bo  independent  of  the  severity  or  mildness 
the  season,  but  occurs  with  wonderful  regularity  year  after 
%T,    The  same  rule  seems  to  apply  to  the  time  of  hibernation, 
young  tortoises  of  various  species,  which  were  kept  in  an 
loarium  in  a  warm  room,  simultaneously  refused  to  eat  on  the 
of  October,  and  went  into  hibernation  just  as  they  would  have 
I  if  in  the  open  air.    They  remained  buried  in  tho  mud  beneath 
water,  or  huddleii  up  asleep  upon  the  land,  and  touched  no 
for  over  two  months.    Sometimes,  when  the  aquarium  was 
aaed  to  the  full  heat  of  the  sun,  one  or  two  would  awaken  and 
,  slowly  about,  but  it  was  extremely  difficult  to  induce  them 

A  turtle's  heart  consists  of  two  auricles  and  only  one  ventricle ; 
,  the  blood  is  never  completely  aerated  and  is  therefore,  compar- 
Itively  speaking, "  cold."  This  is  tho  reason  that  tortoises,  espe- 
ciiiUy  those  species  which  inhabit  our  rivers  and  ponds,  delight 
to  1):'  '    '     '        -.  exposed  to  the  full  glare  of  the  hottest  sun. 

M  .    vrs  ago,  when  marshes  covered  tho  greater  part  of 

the  face  of  the  («arth,  the  reptiles  were  of  huge  size  and  strength. 

L  T '     '     '  les  of  to-day  are  but  the  pygmy  descendants  of  these  giant 

i.    Protected  by  their  bony  coverings,  or  relying  upon 

leir  knife-like  jaws  and  savage  dispositions,  they  have  survived 

ited  form  until  to-day.    Now,  in  this  age  of  man,  many  spe- 

bid  fair  to  outlive  the  wanton  destruction  which  is  fast  de- 

ag  our  woods  and  meadows  of  the  wild  creatures  which  once 

them  as  a  safe  retreat.    The  beaver,  the  grray  squirrel,  the 

pigeon,  will  soon  be  no  more ;  but  the  lover  of  nature  may 

'still  find  oar  tortoise  for  his  study  and  amusement. 
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THE  HISTORY  OF  A  STAE. 


Bt  J.  KOEHAN  LOCKTEB. 

IT  18  now  exactly  thirty  years  since  the  world  rang  with  one 
those  discoveries  which  go  down  to  the  ages  and  at  once 
sure  the  names  of  the  makers  of  them  being  inscribed  upon  tl 
muster-roll  of  the  immortals.    In  the  autumn  of  1859,  Kirchhofl 
and  Bunsen  announced  that  at  last  a  way  had  been  fouud 
studying  the  chemical  nature  of  bodies  in  space — nay,  more,  tl 
they  had  already  begun  the  work,  and  found  that  the  sun,  at 
events,  was  built  up  of  matter  identical  with  that  of  which  tl 
earth  is  composed. 

In  physical  science  in  most  cases  a  new  discovery  means  thai 
by  some  new  idea,  new  instrument,  or  some  new  and  better  use  of 
an  old  one,  Nature  has  been  wooed  in  some  new  way.  In  this  case 
it  was  a  question  of  a  new  idea  and  an  old  instrument.  The 
Btrument  was  the  spectroscope. 

It  forms  no  part  of  my  present  purpose  to  deal  either  with 
principles  involved  in  spectrum  analysis  or  its  historj'  during  thf 
period  which  has  elapsed  since  1859.    The  task  I  have  set  mya 
in  this  article  is  a  much  more  modest  one. 

First,  I  wish  to  point  out  that  during  the  thirty  years  thfl 
method  of  work  which  Kirchhoff  and  Bunsen  applied  to  the  eui 
has  been  applied  to  the  whole  host  of  heaven.  By  this  I  do  not 
mean  that  every  star  has  been  examined,  but  that  many  exampk 
of  each  great  class — nebula,  comet,  star,  planet — have  been  stud  ieO 
The  same  kind  of  information  has  been  obtained  with  resf>ect 
these  bodies  as  Kuxhhoff  and  Bunsen  gleaned  with  regard  to 
sun ;  and  the  great  generalization  to  which  I  have  referred 
been  found  to  hold  good  in  the  viain  for  all.  From  ■ 
stars  existing  in  space  in  regions  so  remote  that  the  < '  -.Kl 

have  been  of  the  utmost  difficulty  in  consequence  of  the  foel 
nosa  of  their  light;  from  comets  careering  through  -' 
space  almost  at  our  doors,  the  same  story  has  come  of 
existing  in  them  which  are  familiar  to  us  here.    In  ascendinj 
thus  from  the  particular  to  the  general,  from  the  sun  to  the  mo 
'distant  worlds,  it  is  obvious  that  the  field  of  observation  has 
enormously  extended.     Kirchhoflf  and  Bunsen's  view  has 
.abundantly  verifietl,  as  we  have  seen;  but  the  question  v- — '•'■ 
[Has  this  larger  area  of  observation  supplied  us  with  faot.- 

ale  us  to  make  a  more  general  statement  than  theirs  ?    It 
ible  that  it  has.    Recent  inquiry  has  ew"""'^*-"'^  ♦^ -^^  '*"  ♦^■^ 
study  of  meteorites  be  conjoined  with  that  of  ' 
the  story  told  by  the  spectroscope  onablee  ufi  tu  go  a  slup  f urtherJ 
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^Ed  to  say  that  not  only  have  we  the  same  matter  everywhere, 
^mt  all  celestial  bodies,  including  the  earth,  are  due  to  an  exqui- 
aitely  simple  evolution  of  matter  in  the  form  of  meteoritic  dust. 
MTo  have  no  longer  to  rest  content  with  Hie  fact  that  all  nature  is 
Bie  chemically :  we  have  the  cause. 

■  Secondly,  I  propose  to  make  as  short  and  simple  a  statement 
K  I  can  of  the  general  idea  of  the  new  cosmogony  suggested  by 
Hie  spectroscopic  survey  to  which  I  have  referred. 

I  must,  in  the  first  place,  ask  my  readers  to  grant  me  the  scien- 
tific use  of  their  imagination;  and  in  order  that  it  may  not  bo 
called  upon  to  cope  with  questions  as  to  whether  space  is  infinite 
or  not,  or  whether  space  and  time  ever  had  a  beginning,  we  will 
not  consider  the  possibility  of  the  beginning  of  things  or  attempt 
to  define  the  totality  of  space,  but  wo  will  in  imagination  clear  a 
certain  part  of  space  and  then  set  certain  possibilities  at  work. 

How  much  space  shall  we  clear  ?  A  verj'  good  idea  of  one  of 
the  units  of  si>aco  which  is  very  convenient  for  me  to  employ  here 
— I  mean  the  distance  of  the  nearest  star  or  one  of  the  nearest 
stars — can  be  obtained  by  stating  the  time  taken  by  light  in  per- 
forming the  journey  between  the  earth  and  the  stars,  knowing  as 
do  that  light  travels  one  hundred  and  eighty-six  thousand 
liles  in  a  second.  In  the  case  of  the  nearest  stars  the  time  thus 
re^juircd  is  about  three  and  a  half  years.  With  regard  to  the 
t^v^•lf^ll-^l.'l^Mlitudo  stars,  we  find  that  in  all  probability  the  dis- 
Jiiiu'-<  ill  th'.'ir  case  is  so  great  that  light,  instead  of  taking  threo 
id  a  half  years,  takes  three  thousand  five  hundred  years  to 
["h  us. 

The  space  included  in  a  sphere  with  this  ratlins  will  be  suffi- 
cient for  our  purpose.    The  stars  that  we  shall  have  to  abolish 
the  purpose  of  this  preliminary  inquiry  number  something 
le  six  millions ;  the  probability  being  that,  if  we  consider  the 
visible,  not  in  the  Largest  telescopes,  but  in  those  which  are 
cousidonKl  of  moderate  dimensions,  their  numbers  may  be 
L'koned  at  something  between  thirty  and  fifty  millions. 
Imagine,  then,  this  part  of  space  cleared  of  all  matter.    We 
iall  have  a  dark  void,  and  the  probability  is  that  all  that  dark 
void  will  sooner  or  later,  in  consequence  of  conditions  existing  in 
'    r  parts  of  space  into  which  we  have  not  inquired,  be  filled 
:  some  form  of  matter  so  fine  that  it  is  impossible  to  give  it  a 
Bbemical  name. 

I  Next  we  may  imagine  that  this  something  without  a  chemical 
■nmA  may  curdle  into  something  which  is  more  allied  with  our  ter- 
■t  'lemistry,  and  the  chances  are,  so  far  as  we  know,  that  that 

■|j|it.... -stance  will  bo  either  hydrogen  itself  or  some  substance 
^^^gn  the  8]jcctrum  of  hydrogen  or  closely  associated  spectra. 
Br  ia  just  possible  that  at  this  point  we  enter  the  region  ol 


68 


THE  POPULAR  SCL 


observation.    In  the  nebulae  we  are 
substance  (or  substances)  which,  as 
exists  nowhere  else  except  in  the  vu 
that  we  can  get  at  with  our  inetr'i  • 
and  all  attempts  to  match  the  spt- 
substances  to  the  highest  temperat 
tories  have  so  far  been  unavailiriL' 
substance  (or  substances)  is  assc 
ling  process  will  go  on  until  at  leii^ 
take  place,  and  instead  of  having  »ii 
stances)  to  which  I  have  referred,  anjj  \ 
excess  of  hydrogen  with  an  infinitely 
which  will  go  on  condensing  and  cc 
dust  of  substances  the  existence  of  wJ 
spectra  of  bodies  known  to  terrestrial  > 
magnesium,  carbon,  oxygen,  iron,  aili 

This  dust,  fortunately  for  those  in^ 
this,  comes  down  to  us  in  more  cond^ 
consequence  of  the  messages  which 
that  I  am  engaged  in  writing  this  ai 
falling,  but  largo  masses;  magnific 
which  have  fallen  from  the  heavena 
them  weighing  tons,  are  open  to  our  i 
fore,  it  is  very  difficult  for  us  to  cat 
easy  to  produce  it  by  pulverizing  an| 
ites  that  we  choose  into  the  finest  powd 
spectroscopically,  we  find  that,  in 
constituents  are  magnesium,  iron,  caifS 
6uli)hur. 

I  have,  therefore,  in  this  first  sketch 
process  going  on  in  our  space-clearing 
rived  at  something  that  is  unreal  and  me 
imagination,  but  something  very  definite 
analyze  and  work  with  in  our  laboratories 

How  it  comes  that  this  infinitely  fine  dusti 
anything  we  can  imagine,  becomes  at  last, 
agglomerated  into  meteoric  irons  and  stouutt  ^ 
is  being  continually  bombarded,  is  one  of  the  1 1 
tions  in  the  domain  of  science.    Space  is  no  u 
for  if  we  deal  with  agglomerations  of  it  suflin 
give  rise  to  the  appearance  of  a  "  falling  star"  i>'  ^ 
we  know  that  the  number  of  such  masses  whi 
earth  every  day  exceeds  twenty  millions. 

We  have,  then,  the  idea  before  us  that,  here  » 
*n"Mt  that  we  have  cleared,  we  have  initial  onrd 
;  va  need  not  aagoiue  that  these  oordliiWU' 
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lect  the  (lust,  expose  it  to  a  low  tempera- 

with  the  spectrum  of  such  a  body  as 

ioring,  and  see  by  actual  experiment  if 

lis  was  done; 

:  htical.    It  seemed,  therefore,  that  one 

•  uiid,  and  could  go  ahead.    But  how  to 

ly  ?    Naturally  by  developing  the  argu- 

far.    Let  us  agree  that  the  nebula)  are 

tic  dust,  and  see  whether  we  are  led  to 

uch  a  concession.    Let  us  further  grant 

■  on.    What  will  happen  next  ? 

,  •:\>:o  the  oucouutors — the  collisions — will 

'>nseqaenco  of  the  accumulation  of  me- 

- ;  the  temperature  will,  therefore,  be 

'  I'nse. 

by  which  the  temperature  can  be  in- 

ry  long  to  recognize  that  there  might 

;iou,  each  one  of  which  would  result 

<-T  tomperature.    In  the  first  place, 

it  ion — being  at  our  disposal  to  start 

•  of  mechanical  laws,  that  as  the  con- 

IX  would  bo  accelerated ;  the  motions 

reaction,  so  to  speak,  would  be  more 

•'ore.  would  produce  more  smashes, 

■■  lit. 

J  surroundings,  such  as  Mr. 

•'^ibed  in  the  great  nebula  of  An- 

1  vo  w.'is  Tiur  hours,  and  again  this 

■  I*  with  phenomena  which  will 

<■  alone. 

"1  there  fragments  of  spirals, 

I .    Tliose  gups  were  observed 

ined  for  Mr.  Roberts  to 

.u,.id  by  the  wonderful  in- 

—  nuAns  of  the  photograph, 

ird  the  center,  the 

r.  (,f  iv.ntter  or  the 

1  going  the 

.ins.    Here 

iiitnd  ^vifh 

ins 


Mr 
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to  the  arrested  motion  of  the  particles  c  ' 

accompanying  light  are  produced,  wc  mil         .  i| 

will  at  first  be  very  dim,  and  will  require  very  considerable  optica 
power  to  render  it  visible. 

We  may  now  consider  some  early  results  obtained  in  conne 
tion  with  tliis  matter.  Sir  William  Horschel,  although  not  thai 
first  to  examine  into  it,  was  the  first  to  bring  before  us  an  idea  ofj 
the  magnificent  spectacle  which  the  heavens  present  to  mankindj 
and  he,  without  any  difficulty,  with  his  large  instruments,  bej 
by  dividing  these  dim  bodies  into  nebulosities  and  nebula? ;  thol 
nebulosities  extending  over  large  spaces  of  the  heavens,  and  being] 
of  very,  very  feeble  luminosity. 

When  we  pass  from  these  we  become  acquainted  with  bodies] 
which  may  be  truly  termed  nebulte,  as  opposed  to  nebulosities^ 
and  the  most  magnificent  of  these  is  that  in  Orion,  which  has] 
recently  been  so  grandly  photographed  by  Mr.  Common  and  Mr.J 
Roberts,  the  latter  using  the  intensifying  action  of  four  boars*! 
exposure  of  the  photographic  plate,  hereby  revealing  details  thati 
no  human  eye  will  ever  see,  thus  demonstrating  how  true  it  \»\ 
that  these  changes  may  go  on  for  nsons  and  seons,  though  the  ey«| 
may  never  become  acquainted  with  them. 

Th3re  is  a  magnificent  arrangement  in  the  human  eye  whioh^l 
though  it  invalidates  it  for  some  astronomical  purposes,  is  con- 
venient, because  it  enables  us  to  go  on  using  our  eyes  all  ouri 
lives,  whereas  a  prepared  photogi-aphic  plate  can  only  bo  used! 
once.    By  this  arrangement,  however  long  we  look  at  an  objcctj 
it  does  not  a])pear  brighter,  but  in  the  case  of  the  photographic 
plate  all  the  action  upon  it  is  totaled,  so  to  speak,  so  that  if  th« 
t-jlate  be  exposed,  say  for  two  hours  or  sixty  hours,  we  shall  go  onl 
'getting  improsscnl  upon  it  more  and  more  of  the  unseen.    Thuaf 
the  nebnia  of  Orion,  as  seen,  is  almost  insignificant  com{>ar 
with  the  glorious  object  which  the  photographic  plate  portrays 
the  integrating  power  be  allowed  to  go  on  for  hours. 

It  seemed  pretty  obvious,  since  the  light  of  such  bodios  is  i 
Ldim  tliat  a  largo  portion  of  it  beats  upon  the  earth  and  ujion  curl 
'eyes  without  having  any  effect  upon  either,  that  the  teniperaturaj 
was  low ;  and  it  seemed  also  that  to  test  the  idea  that  this  lumi- 
nosity might  be  produced,  as  I  have  suggested,  by  collisiona 
meteijric  dust,  the  way  was  open  for  laboratory  work. 

eJTRS  at  the  CreUlon,  allvfriog  that  Light  cnuli)  not  be  created  without  the  Son.    But  In  tbt 
Lfollowing  InaianwM  the  conlrnry  i»  minUcst;  for  i-  r  ogJ 

Mlpi  of  a  Star  in   the  mid'ili*  of  th<mi  •.  anil  thf  !•  "••ir»l 

■Ibrtni  not  t( 

^usIUi.  ?'  I 

^^Bl                   "m.     la  all  thoM  so  >  j 

HHB»'      ;,  whioh  mar  furaWi  M_  - _   . J 

l«t  la  tu  Ilia  JkjtMMSoaitr."— KpMrjiu  R*uxt.  TliUoMplilaai  TruiaMtimia.  toL  lali,  p>  MLl 
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Smash  a  meteorite,  collect  the  dust,  expose  it  to  a  low  tempera- 
ture ;  compare  its  spectrum  with  the  spectrum  of  such  a  body  as 
those  we  have  been  considering,  and  see  by  actual  exi)eriment  if 
there  is  any  similarity.    This  was  done; 

The  result  was  almost  identical.  It  seemed,  therefore,  that  one 
hiid  at  last  got  to  solid  groimd,  and  could  go  ahead.  But  liow  to 
go  ahead  in  a  scientific  way  ?  Naturally  by  developing  the  argu- 
ment which  had  led  us  so  far.  Let  us  agree  that  the  nebula;  are 
condensations  of  meteoritic  dust,  and  see  whether  we  are  led  to 
the  true  or  the  false  by  such  a  concession.  Let  us  further  grant 
that  the  condensations  go  on.    What  will  happen  next  ? 

In  certain  regions  of  space  the  encounters — the  collisions — will 
increase  in  number  in  consequence  of  the  accumulation  of  me- 
teoric dust  in  these  regions ;  the  temperature  will,  therefore,  be 
higher  and  the  light  more  intense. 

la  there  only  one  process  by  which  the  temperature  can  be  in- 
ereased  ?  It  did  not  take  very  long  to  recognize  that  there  might 
possibly  be  three  lines  of  action,  each  one  of  which  would  result 
ia  the  production  of  a  higher  temperature.  In  the  first  place, 
moment  of  momentum — rotation — being  at  our  disposal  to  start 
with,  it  was  obvious,  in  virtue  of  mechanical  laws,  that  as  the  con- 
densation went  on  the  rotation  would  be  accelerated ;  the  motions 
of  the  particles  of  dust  in  the  reaction,  so  to  speak,  would  be  more 
Tiolent;  the  collisions,  therefore,  would  produce  more  smashes, 
and  more  heat,  and  therefore  more  light. 

We  should  get  a  central  system  and  surroundings,  such  as  Mr. 
Roberts  has  recently  photographed  in  the  great  nebula  of  An- 
dromeda. The  exposure  he  gave  was  four  hours,  and  again  this 
photograph  brings  us  face  to  face  with  phenomena  which  will 
probably  never  be  seen  by  the  eye  alone. 

A  central  condensation,  here  and  there  fragments  of  spirals, 
and  here  and  there  dark  gaps,  are  seen.  These  gaps  were  observed 
by  Bond  and  others  years  ago,  but  it  remained  for  Mr.  Roberts  to 
demonstrate  to  us  that  they  are  produced  by  the  wonderful  in- 
draught action  which  we  can  now,  by  means  of  the  photograph, 
see  going  on.  We  have  a  concentration  toward  the  center,  the 
dark  gaps  representing  to  us  either  the  absence  of  matter  or  the 
presence  of  meteoritic  dust  in  a  region  where  it  is  all  going  the 
same  way,  and  in  which,  therefore,  there  are  no  collisions.  Here 
and  there  we  get  regions  of  great  luminosity,  and  associated  with 
the  spirals  we  get  obvious  loci  of  encounters.  External  swarms 
are  also  seen  which  have  been  thought,  with  great  probability, 
to  belong  to  the  system — smaller  condensations  partaking  in  the 
general  motion  of  the  whole.  Here,  then,  we  are  in  presence  of 
one  poflsible  cause  of  increased  temperature. 

There  is  another.    One  of  the  early  results  obtained  by  Sir 
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William  Herschel  was,  that  it  wa3  a  very  common  thing  tGi 
double  nebulro  to  make  their  appearance  in  his  gigantic  teio-—  ' -. 
Now,  it  is  diiBcult  for  us  to  imagine  that  these  double  nebi. 
their  allied  systems  of  stars,  should  not  be  in  motion  ;  and  if  wd 
imagine  a  condition  of  things  in  which  one  swarm  is  going  aroun^ 
a  larger  one  in  an  elliptic  orbit,  and  occasionally  ajijiroaching  i( 
and  mingling  with  it,  we  shall  have  at  one  part  of  the  orbit  thi 
centers  nearest  together ;  so  that  a  greater  number  of  particles  oi 
meteoritic  dust  will  be  liable  to  encounters  at  this  time  thui  iil 
others.  Hence  we  shall  got  a  cause  of  incroasod  tein  '  r-^.  ©i 
a  periodic  kind  ;  there  must  bo  variable  stars  in  the  Li ,  ;in4 

there  are. 

As  a  third  possible  condition  we  have  the  known  movemot^gl 
'  these  swarms  of  dust  tlirough  sjiaco.  If  we  take  note  of  the  knd^^ 
movements  of  the  star  which  forms  the  center  of  our  own  systemj 
we  can  learn  that  these  movements  may  be  gigantic.  Wc  knoi< 
that  the  sun  is  traveling  nearly  half  a  million  of  miles  overji 
twenty-four  hours  toward  a  certain  region ;  we  know  that  othed 
stars  are  moving  so  quickly  that  Sir  Robert  Ball  has  calculate^ 
that  one  among  them  would  travel  from  London  to  Pekin  in 
something  like  two  minutes.  We  have,  therefore,  any  amouQfl 
of  velocity.  Now  suppose  that  without  the  formation  of  either  a 
single  or  a  double  system,  such  as  we  have  consitiered — ^by  the  ordi^ 
,  nary  condensation  of  an  initial  single  or  initial  double  swarm — w4 
'have  what  we  may  call  a  "level  crossing"  at  which  two  or  mora 
streams  of  meteoritic  dust  meet.  There,  of  course,  we  shall  havoj 
A  tremendous  cause  of  collisions.  Have  we  such  i  '-?  ;  -^  -. 
heavens  ?  Again  I  appeal  to  Mr.  Roberts's  phni 
Pleiades ;  we  see  in  them  four  nobnlre  which  have  been  stated  t<^ 
Burroimd  four  of  the  stars.  But  if  we  look  at  the  nebuliB  morfl 
carefully,  we  find  that  distinct  stream-linos  are  seen  in  each  in 
certain  directions  ;  we  h.ive  interlacing,  the  meeting  of  thee^ 
streams  at  .some  angle  or  other,  and  in  each  such  region  we  hare 
the  locus  of  one  of  the  chief  stars. 

This  may  be  considere«l  to  be  an  irregular  cause  of  a  pr 
tion  of  high  temperature ;  but  so  long  as  such  an  action  as 
continues,  an  apparent  star  will  be  seen,  distinct,  of  constant 
.light,  and  not  to  bo  dis<    '  '      '  '       '         '      '  .iphs  ns 

rtliese,  from  those  stars  v, ;  r  .        '^^  ordi- 

nary sequences  connected  with  the  more  ordinary  proceoras  oA 
conil        ''  ti.  I 

1  er,  the  above  explanation  be  the  true  one,  we  shouldl 

expect  to  find  cases  in  which  we  may  see  »nch  an  action  beginuiug 

or  ending  suddenly-,  *'  '  ■"  '     '  "    „,.*„..»  „..  i    i..-jj|y| 

— that  is  to  say,  tUt  ^^| 

kasy  not  iw  continuous ;  it  may  bu  smaller,  and  tbon  the  eilAM 


irod^^H 
?nstttn^[ 
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RirT  ■  : -ed  during  a  much  shorter  period  of  time.    In  that 

laae  xu^  ..^..l  of  the  star  will  not  last  long.  If  the  onnish  of  one 
gtream  upon  another  or  a  more  regular  swainu  is  sudden,  we  shall 
hATO  a  sudden  hlaze  out  of  light ;  if  the  onrushing  stream  is 
jhort,  the  light  will  soon  die ;  if  it  continues  for  some  time,  and 
lldaoefl  its  quantity,  the  light  will  die  out  gradually.  Or  again, 
p!  '  of  sxipply  may  fail  by  the  complete  passage  of  one 

■1  :^'h  the  other.    In  these  ways  wo  shall  have  various 

■odiea  in  the  heavens,  suddenly  or  gradually  increasing  or  do- 
■easing  their  light  quite  irregularly,  unlike  those  other  bodies 
Rmto  we  get  a  periodical  variation  in  consequence  of  the  revolu- 
Bon  of  one  round  the  other.  We  shall  have  "  new  stars  "  appear- 
■ig  from  time  to  time  in  the  heavens,  and  they  do. 
B  Unfortonately,  no  photographs  of  these  boilies  to  which  I  refer 
Have  been  taken.  Observations  have  been  recorded,  however,  of 
bfnr  changing  light.  The  changes  can  be  easily  explained  upon 
Bi8  hypothesis,  but,  so  far  as  I  know,  can  not  be  explained  upon 
ny  other. 

K  la  one  case  we  had  a  known  star  (in  Corona)  suddenly  blazing 
Hit  from  the  ninth  magnitude  to  the  second,  and  almost  as  sud- 
P*  "  ■  lown  again.  In  another  star  (Nova  Cygni)  we  had 
k  111  a  region  which  observation  showed  to  be  without 

■fltar,  although  I  do  not  know  whether  any  special  observation 
Wt  that  region  had  been  m.'ulo  for  the  existence  of  nebulfe.  Sud- 
Benly  in  that  part  of  the  heavens  a  third-magnitude  star  blazed 
BDt ;  this  took  a  very  considerable  time  to  die  down,  as  compared 
b  tha  first  star,  in  Corona,  and  ultimately  it  got  down  to  the  tenth 
■agnitnde,  and  now  telescopically  it  appears  as  a  nebula. 
I  As  in  condensing  these  swarms  get  hotter,  they  will  get  brighter 
H^^eir  volume  decreases,  and  we  shall  pass  from  what  wo  term 
^^Bs*  to  what  we  term  stars.  It  can  not  be  too  strongly  insisted 
p^on  that  chief  among  the  new  ideas  introduced  by  the  recent 
■rork  is  that  a  great  many  stars  are  not  stars  like  the  sun,  but 
■mply  collections  of  meteorites,  the  particles  of  which  may  be 
Bobably  thirty,  forty,  or  fifty  miles  apart.  Such  etldies  and  sys- 
Bns,  which  are  not  simple,  will  vary  in  brightness.  In  the  case 
K  donblo  nebnlsp  condensing  we  shall  get,  as  I  have  already  stated, 
B        '    '  :n  light;  and  here  wo  have  a  simple  explana- 

■  ■  I'ved,  and  hitherto  held  to  bo  mysterious,  in 

■largo  number  of  variable  stars.  The  "  new  "  stars  I  have  already 
It'  —  ^  *      re  also  easily  accounted  for  on  the  hypothesis  of  me- 

B  It  may  Vie  asked.  Why,  considering  the  millions  of  bodies  in 
■otiun  capable  by  this  hj'pothosis  of  producing  them,  are  not 
Kiew  stars  "  seen  more  frequently  ?  The  reply  is  simple :  We,  as  a 
Kle,  deal  with  the  clashing  of  small  streams ;  the  temperature  does 
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not  generally  exceed  that  of  a  comet,  probably;  and  lienoe  the  an 
tion  takesi  place  invisibly  to  ug.   Photographic  surveys  of  the  hf»v<j 
ens  often  repeated  will  doubtless  give  us  more  numerous  r(>oor<i«.  | 

We  now  return  to  the  regularly  condensing  swarms.     In  the 
the  condensation  will  go  on,  and  the  temperature  will  rise  xuit 
the  loss  by  radiation  equals  the  increase  of  temperature  due  to 
fall  of  meteorites  upon  the  continually  condensing  center.    If  wo 
imagine  a  star  t<i  be  condensed  more  and  more  by  the  fall  of  moUw 
oritic  material  upon  it,  we  shall  arrive  at  a  time  in  which,  pr 
vided  that  the  supply  of  material  ceases,  the  increase  of  tempcrO'l 
ture  of  the  star  from  that  reason  will  also  cease,  and  then  will! 
arise  a  condition  of  things  in  which  the  heat  radiated  from  tbe| 
star  will  be  greater  than  the  heat  produced  in  the  body  of 
which  is  ultimately  formed  in  consequence  of  the  tremendou 
temi)erature  caused  by  the  continual  fall  of  moteoritic  matter 
toward  the  center. 

If  it  be  true  that  in  the  nebulse  we  begin  with  meteoritic  diut-J 
particles  far  separate  from  each  other,  we  must  grad'  "  \  aul 
increase  of  temperature  so  long  as  they  approach  neart  i  uteri 

of  the  swarm  by  condensation ;  and  so  long  as  the  heat  prodac 
by  bombardment  is  in  excess  of  the  loss  by  radiation,  the  t' 
ature  will  increase;  but  when  the  loss  by  radiation  exc>  • 
gain  by  the  bombardment  we  must  get  a  reduction  of  tempera-| 
Lture.  A  temperature  curve  like  one  of  the  arches  of  Westminsterl 
pBridge  flattened  at  the  top  will  illustrate  this  idea.  We  have  oaJ 
the  left-hand  arm  of  the  curve  those  bodies  in  which  we  get  a  risel 
of  ttjmperature  due  to  collisions  and  to  condensation ;  along  the! 
top  of  the  curve  we  have  the  gradual  formation  of  a  globe  of  gas;l 
the  gas  begins  to  cool  and  gradually  condenses,  until  at  the  lower] 
end  of  the  right-hand  arm  of  the  curs'o.  as  a  result  of  the  tot 
action,  we  get  tlio  formation  of  a  body  like  the  earth. 

Such  a  temperature  curve  has  been  provisionally  di%'ido<l  into 
seven  parts,  and  what  has  been  done  so  far  is  to  show  that  there  ^ 
are  seven  well-tlofined  groups  of  bodies  in  space,  which  may 
tlocat(Hl,  thn-o  on  the  rising  part  of  the  curve,  one  at  the  top,  and 
PUiroo  on  the  descending  part ;  ropreseut,atives  of  each  of  the 
groujw  have  heen  classified  and  their  spectra  have  been  carefullyl 
Lgtudied.    Tliero  is  absolutely  no  diiEculty  whatever  about  placing-! 
Pifcll  the  celestial  bodies  which  have  been  so  observed  by  means  of  [ 
the  Bpectroecopo  in  one  group  or  the  other;  and  further,  when* I 
the  spectroscopic  evidence  is  complete,  there  is  again  no  difficulty  ' 
in  diviiling  these  groups  into  species,  just  in  the  same  way  that 
the  biologist  deals  with  organic  forms.    This  has  already  bi<va 
[4one  for  one  group,  and  in  a  very  few  years  it  will  no  doubt  \io  , 
Hone  for  mor«>,  so  that  hero  again  we  are  definitely  in  the  rfginnl 
of  hard,  detailed  facts,  I 
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icro  are  two  or  three  points  to  cousidor  with  regard  to  tho 

jry  of  u  system,  so  long  as  it  is  on  the  rising  part  of  tho  curve. 

re  begin  with  globular  condensations,  such  as  those  first  de- 

ibetl  by  Sir  William  Herschel,  we  shall  get,  soon  after  the 

tial  stage,  spiral  and  irregular  intakes,  and  then  these  may  in 

»e  give  place  to  rings  such  as  we  are  already  familiar  with  in 

■  of  our  own  system ;   1  refer  to  the  rings  of  Saturn, 

! -swarms  near  which  such  a  system  passes  will  bo  at- 

?ted  to  it,  and  in  addition  to  the  initial  revolving  swarm  and 

and  rings,  we  shall  have  a  new  order  of  things  intro- 

.h  we  may  term  comets. 

Now  the  whole  history  of  comotic  astronomy  goes  to  show  that 

comet  can  enter  such  a  system  as  ours  without  feeling  the  iu- 

pnco  of  the  central  system  in  a  very  remarkable  way.    We 

5W  from  other  considerations  that  the  nucleus  of  such  a  body 

limply  a  swarm  of  meteoritic  dust-particles,  largo  or  small. 

,  The  tail  is  always  produced  in  a  direction  opposite  to  that  of 

sun,  and  by  some  electrical  energy,  thermal  energy,  or  what 

the  result  being  that  something  is  driven  from  the  swanu  of 

iritea  in  a  direction  sway  from  the  sun.    Further,  the  stuff, 

it  may  be,  thus  repjolled,  is  brought  by  the  comet  from 

o ;  for  some  of  the  short-period  comets,  those  that  never 

^ve  oar  system,  after  tliey  have  passed  round  the  sun  a  few 

iw  out  no  tail  at  all. 

can  be  universally  proved  for  all  comets,  this  is  what 
must  happen :  each  central  body  will,  by  means  of  this  energy, 
ce,  as  it  were,  a  cordon  round  itself,  inside  of  which  no  such 
|ktter  can  remain  as  is  thus  driven  off  from  comets  and  produces 
phenomena  of  a  tail ;  and  if  it  be  ever  possible  to  state  the 
^mical  nature  of  a  comet's  tail,  the  particular  substances  ro- 
led  by  this  central  energy  will  be  known.  It  looks  as  if  the 
Is  may  consist,  to  a  large  extent,  of  the  gases  which  exist  in 
irites,  and  which  can  be  driven  out  of  them  at  not  very  high 
iperatures.  Seeing  that  these  are  thrown  off  with  great  veloci- 
li rough  millions  of  miles  in  the  depths  of  spa-ce,  it  is 
a  we  are  dealing  with  any  such  condensable  sub- 
etftDoes  as  the  vapors  of  iron,  magnesium,  or  any  other  metal. 

(||c.      ■'      *'  n  may  help  us  eventually  in  the  chemistry  of 
These  revolving  dust-swarms,  as  they  increase  their  temper- 
"     ■■■■"    ■  '  through  the  same  temperature  changes  as  other 
-  ones.    The  existence  of  comets  drawn  into  our  sys- 
lem  from  without,  composed,  like  the  nebulae,  of  meteoritic  dust, 
iaT^7..u  ,,c  to  subject  the  view  wo  are  now  considering  to  a  very 
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it  has  beeu  supposed,  by  tidal  action,  as  they  approach  tho  sun ; 
because  such  an  action  must  make  a  considerable  difference  in 
the  movements  of  the  particles  of  the  swarm  nearer  tho  sun, 
compared  to  those  farther  away  from  it ;  we  know,  in  any  case, 
by  their  increased  light,  that  the  temperature  of  comets  does  in 
crease  considerably  as  the  sun  is  approached.    It  has  been  shown 

Lthat  many  of  the  phenomena  preseutetl  by  comets,  which  are 

'acknowledged  to  be  clouds  of  moteoritic  particles  in  the  solari 
system,  are  identical  with  those  presented  by  nebulas  and  Rtai 
in  sp.ice ;  hence  the  hypothesis  now  under  consideration, 
affirms  the  nebuhe  to  be  also  clouds  of  raeteoritjc  dust,  is  . 
strengthened.    Indeed,  if  the  facts  had  not  been  found  to  bo  as  i 
have  stated  them,  the  hyjiothesis  would  have  been  worth  nothing. 

I  should  here  add  that  the  recent  work  has  shown  how  ri 
Schiaparelli  was,  when,  in  1800,  he  stated  that  comets  were  ne 
lous  masses  dra^vn  into  the  solar  system. 

The  top  of  what  we  agreed  to  call  the  temperature  curve  may 
now  be  considered.  We  have  dealt  with  the  ascending  arm  of  it, 
and  referred  to  the  groups  I,  II,  and  III.  In  these  groups  there^ 
was  evidence  to  show  that,  imder  normal  conditions,  we  werai 

^dealing  with  orders  of  celestial  bodies  in  which  the  f' 
■Was  grmlually  increasing,  in  consequence  of  the  contin 
of  the  constituent  meteorites  in  the  swarm  due  to  coUieious  ao^ 
gravitation. 

It  may  be  convenient  that  I  should  very  briefly  give,  even  ad 
tho  risk  of  being  charged  with  repetition,  a  normal  case  carrying] 
us  up  to  the  top  of  the  curve.     For  that  purpose  we  mr- 
tent  ourselves  by  considering  those  globular  and  elliptic  . 
first  recorded  by  Sir  William  Herschel  in  the  last  century,    inj 
tliese  there  is  evidence  of  different  stages  of  condensation  ;  in  ona 
series  first  of  all  something  which  is  hardly  visible  is  notc<l,  aotfl 
tho  end  of  that  series  consists  of  a  dim,  diffused,  globular  maaaJ 
In  another  we  pass  from  the  minimum  gradually  into  anothen 
form  of  condensation,  in  which  the  luminosity  increases  toward] 
the  center.     In  still  another  series  the  <•<■    ' 
center  goes  as  it  were  by  jumps,  .fo  that  fin.    .  ,; 

a  nebulous  star  with  a  surroimding  of  very  nearly  equal  densityi 
is  swn.    P.issing  fr<im  these  forms  v  .  to  ellift' 

whicli  doubtlesM  itidiciito  a  further  <  tion  of  i 

which,  in  the  first  iustauce,  are  globular.    W©  have  already  be-| 

icome  fni    '■        ith  a  rot        ■  *  itive  of  these  elli''        *    '      '   ' 

Hhat  of  ."  la,  as  it  i  revealed  to  us 

cent  i»hotograph  taken  by  Mr.  Roberts.    In  connection  with  suchj 

au  ellipti  •  '•  "•- '*  •■  -  '  '^'••\x  indications  of  spiral*.  I 

A  f u  ill  no  doubt  land  us  among  tiarti' 

having  a  \k-  l  special  spectrum ;  indeed,  though  they  ai>-l 
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ra  in  our  telescopes,  their  spectrum  closely  resembles 

ftf 'dP'iSie  nebala.    Going  still  further — still  increosiug  the  con- 

ktiun,  still  iucreasing  the  temperature — the  regiou  of  stars 

jperly  so  called  is  reached,  until  at  last  we  find  those  which  are 

Bpresouted  at  the  top  of  the  curve.    These  results  have  been  ar- 

Jvod  at  by  spectroscopic  work,  and  the  facts  recorded  have  been 

lemical  changes  which  take  place  in  these  swarms  as  their 

Braturo  increiises,  from  the  most  sparse  condition  at  the  bot- 

^m  of  the  curve  to  the  most  condensed  one  at  the  top. 

In  th'  -t  swarms,  in  the  so-called  nebuh*,  and  those 

Hiich  ai'  1  as  to  bo  with  difficulty  visible,  indications  are 

found  of  the  so  far  unknown  substance  or  substances  to  which  I 
haT«  !  "'  1  at  the  beginning  of  this  article,  together  with  car- 
bon ii  M  >Sr6u,  and,  in  all  probability,  magnesium,  one  of  the 
moct  common  metals  in  meteorites,  which  has  a  bnght  spectrum 
risible  at  a  low  temperature ;  though  I  should  add  that  the  visible 
.proMmce  of  magnesium  has  recently  been  contested.  Its  visible 
once  or  absence,  however,  is  not  of  fundamental  importance. 
the  temperature  increases,  we  find  carbon  more  abundant, 
traces  of  manganese  and  lead,  metals  which  volatilize  at  a 
low  temperature. 

The  next  greatest  change  that  supervenes  is  the  addition  of 
>P9  familiar  indications  of  the  metals  magnesium,  manganese, 
id  wxliam,  while  the  spaces  between  the  meteorites  glow  more 
IteoMly  with  the  light  of  hydrogen  and  carbon,  probably  brought 
jut  by  some  electrical  action.    Here  the  sparseness  is  still  so 
that  we  have  little  to  do  with  the  absorption  of  light ;  we 
iply  doal  with  incandescent  vajwrs  due  to  the  high  temperature 
>ught  about  by  collisions  among  the  meteorites  and  to  the  glow 
gases  between  the  meteorites.    But  although  the  particles 
eoritic  dust  are  so  far  apart  that  there  is  no  possibility  of 
jrious  absorption  of  their  light  occurring  at  this  stage,  to 
'  extent,  the  story  is  soon  changetl,  for,  when  real  conden- 
I  begins,  the  light  of  the  meteoritic  dust  itself  is  absorbed  by 
■  oduced  at  low  temperatures  which  lie  between  ea<;h 
last  and  our  eyes.    The  whole  theory  of  absorption  is 
sndent  up\>n  the  fact  that  light  must  come  from  the  light- 
so  through  a  vapor  which  is  cooler  than  the  light-source 


Thnifl  W6  got  a  clear  indication  that,  when  this  stage  is  reached, 

ry  much  closer  together,  and  is  on  this 

ig  a  background  enabling  us  to  see  these 

ibeorjttion  phenomena.    Absorption  of  light  by  the  vapors 

icea  known  to  exist  in  meteorites,  such  as  manganese 

[is  the  first  to  occur,  and  these  absorption  phenomena 

loally  preponderate,  and  indicate  change  from  low  to  high 
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teraperature,  till  finally  the  main  absorption  of  light  is  caneod  I>y1 
hydrogeu  ojid  iron.  Toward  the  top  of  the  curve  we  get  h}rdrogfrn| 
enormously  developed.  It  seems  that  we  deal  with  a  greator  andl 
greater  quantity  of  hydrogen  as  the  temperature  gets  liigliiT.  I 
Side  by  side  with  this  sequence  in  the  case  of  stars,  a  similAil 
one  up  to  a  certain  point  is  not«d  in  the  comets.    As  a  rulti  th<l 

[temperature  of  comets  is,  as  we  should  expect,  very  much  belowi 
that  reached  by  stars.  There  is,  therefore,  no  overwhelming  iiiili-l 
cation  of  light-absorption,  and  it  is  only  in  those  which  clo8el;n 
approach  tlie  suu  th.at  any  indication  of  the  absorption  of  lighil 
caused  by  the  presence  of  iron  vapor  is  to  bo  seen.  A  comi)ari.'<onJ 
of  the  spectra  observed  gives  a  clear  indication  that  the  nature  on 
comets  and  nobulo),  so  far  as  the  spectroscope  can  seize  them,  ifl 
very  similar  :  the  phenomena  present  themselves  in  the  iMimq 
order ;  a  lino  common  to  both  begins  the  story,  and  then  brlghfl 
carbon  is  found  among  the  first  substances  indicated,  and  aft«rJ 
ward  absorption  phenomena,  produced  by  manganese  and  lean 
chiefly,  it  is  supposed,  are  superadded.  I 

After  this  cometary  parenthesis  I  now  return  to  consider  tha 
top  of  the  temperature  curve.    I  repeat  that  we  have  this  sort  ofl 
condition.     The  swarms,  wln^tlii-r  single  or  multijdo  in  originj 
have  by  collisions  and  gravity  brought  about  the  highest  poind 
of  temperature  which  they  can  reach  in  consequence  of  theecl 
actions.     Swarms  of  separate  meteorites  now  give  jdaoo  to  a 
globular  mass  of  gas  produced  by  their  volatilization.     It  may 
bo  that  this  very  high  temperature  may  be  produced,  and 
enormous  globular  mass  of  gas  formed,  long  before  all  tli' 
orites  and  meteoritic  dust  in  the  parent  swarm,  or  in  that 
ular  region  of  space,  shall  be  absolutely  condensed  to  the  center! 
BO  that  we  see  it  is  quite  possible  that  this  high  temperature  con^ 
dition  may  last  for  a  very  long  time.    Hence  the  curve  should 
flat-tojj])^! — in  all  probability  very  flat — for,  so  far  as  the  sf)ec^ 
ta'um  analysis  of  stxirs  has  gone  at  present,  more  than  i"i'' 
tliose  which  have  been  examined  give  us  evidence  of  ex' 

»liigh  temiK-rature.  However  that  may  bo,  it  is  easily  to  be  iui<l"ji> 
stood  that  such  a  mass  as  that  wo  are  considering  must  bo  radiut-i 
ing  >rith  tremendous  energy ;  for  a  time  probably  the  heat  wliic 

^t  rooeivra  by  the  collisions  and  condens-ation  of  the 

T)ers  of  the  parc-nt  swarm  maybe  as  great  as  the  h- 
radiates,  and  under  those  conditions  the  average  temperature  o^ 
''  ■"  ?         '  ,  r,t,  the  input  is  le 

1  •  that  we  have  nei 

to  con.sidcr  what  will  happen  to  a  mass  of  gas  cooling  under  these 

cim; .s.  ■ 

A  il  cool  first  ?    The  outride.    We  know  pretty  well  iha 

cLomical  nature  uf  the  outside  of  the  mass  of  gas  wo  are  denliaq 
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;  tra  are  practically  dealing  with  a  cooling  globe  of  which 
exterior  absorbiug  layers  consist  of  hydrogen,  iron,  magne- 
sium, and  sodium.    And  now  perhaps  it  will  be  obvious  why  I 
was  anxious  in  this  general  statement  to  begin  as  near  as  I  could  at 
the  beginning  of  things.    It  is  only  by  going  back  in  that  way  that 
it  is  possible  to  explain  this  enormous  development  of  hydrogen 
in  the  hottest  stars.    We  saw  that  first  one  or  perhaps  two  un- 
known substances — together  with  hydrogen,  carbon,  magnebium, 
manganese,  lead,  and  iron — wrote  their  record  in  the  spectrum, 
and  that  finally  hydrogen  was  present  in  excess  in  the  hottest 
Stan.    By  the  phenomena  of  comets  it  has  been  demonstrated 
that  the  radiant  energy  of  our  sun,  and  therefore  the  radiant 
'>"-"-:n'  of  all  other  masses  of  equal  temperature  to  our  sun,  drives, 
.  probability,  everything  of  the  nature  of  a  permanent  gas, 
^^■[kb;  'f'""*  n  or  carbon  compounds,  away  from  the  center  of  the 
^^PIKtu.    Thus  we  may  possibly  explain  the  absence  of  oxygen  and 
^Barbou  from  the  sun ;  but  hydrogen  is  present.   The  unknown  sub- 
stance or  substances  are  concerned  in  most  of  the  actions  which 
lake  \\t\s:'Q  in  the  hottest  parts  of  the  sun,  and  they  are  always  as- 
aociated  with  hydrogen.    In  the  atmospheres  of  the  hottest  stars, 
again,  hydrogen  is  enormously  developed.   Now  that  hydrogen,  we 
have  reason  to  believe,  c-an  not  have  passed  the  cordon  to  which  I 
Teforred.    The  only  supposition  is  that  it  and  the  unknown  sub- 
res  have  as  such  been  produced  by  the  dissociation  of  the 
tnical  elements  of  which  the  meteoritic  particles  which  have 
formed  the  star  in  the  manner  I  have  indicated  are  composed. 
II —  then,  we  have  a  series  of  facts  which  add  very  great  proba- 
t/>  the  idea  which  has  been  arrived  at  on  other  grounds,  that 
ical  elements  themselves  are  forms  of  hydrogen,  or  have 
I     ..  V   ......  ,11  origin. 

I On  the  right-hand  part  of  the  temperature  curve  the  hottest 

^■ate  of  things  is  represented  at  the  top  and  the  coolest  at  the  bot- 
^Bm,  and  we  pass  tlirough  groups  IV,  V,  and  VI.  As  the  temper- 
^Bnre  runs  down,  the  hydrogen  gradually  disappears ;  as  this  hap- 
pou  i  *  gas,  the  temperature  of  which  is  gradually  but 

oonat'      ,  l,  we  can  only  suppose  that  it  is  used  to  form 

something  else.  We  get  association  due  to  reduced  temperatiire 
ta  the  samo  way  that  we  get  dissociation  due  to  increasing  tem- 
r«?mtnre.  The  sun  is  a  star  just  about  half-way  down  the  descend- 
ule  of  the  curve ;  we  know  on  other  grounds  that  the  sun  is 
i-'-"jiing. 

The  next  part,  of  the  story  is  this :  with  decreasing  hydrogen 
^  illy  associated  an  increasing  quantity  of  the  metallic 

I^^Mjw  \>.'>'up  V),  and  subsequently  of  carbon  ;  but  now  the  car- 
^^^^^■jfB  are  absorbing,  they  are  not  radiating — in  other  words, 
■e  spectrum  includes  dark  bands  instead  of  bright  ones,  as  they 
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I  were  on  the  other  side  of  the  curve.    The  light  of  ' "  -'^tfl 

nally  blotted  out  by  au  enormous  quantity  of  cui  .    ""^ 

in  some  form  or  other,  till  at  last  the  star  gets  blood-red  (groail 
VI),  and  finally  is  lost  to  human  ken.  The  solar  ati:  '  reaB 
present  contains  chiefly  iron,  calcium,  and  othi:*r  sijn  laM 

but  the  hydrogen  is  diiiappearing,  and  there  is  possibly  the  sli{;htJ 
est  trace  of  carbon,  but  that  trace  is  so  small  us  to  be  som6i|h|fl 
doubtful.  The  composition  of  the  sun's  atmosphere  at  prcM«l^^| 
moreover,  almost  identical  with  that  of  a  mixture  of  iueti'orlta| 
driven  into  vapor  by  a  strong  electric  curront,  and,  if  we  exfittfl 
hydrogen,  there  is  scarcely  a  line  of  any  importance  in  the  iHH 
trum  of  the  one  which  is  not  represented  in  the  spectrum  of  tltfl 
other.  Calcium,  aluminium,  iron,  manganese,  and  certain  lines  ofl 
nickel  and  other  substances,  are  present.  By  means  of  suoh  ez-1 
periments  as  this,  the  wonderfully  close  connection  l>etv>  >1 

gaaea  at  present  existing  in  tiie  atmosphere  of  the  sun  w  A 

gases  obtained  from  the  volatilization  of  meteorites  is  put  befora 
us  in  the  clearest  and  most  convincing  manner.  I 

With  regai'd  to  the  fact  that  carbon  comes  in  and  takes  thfl 
place  of  highest  importance  in  the  atmospheres  of  these  cooling 
bodies,  it  is  worth  while  to  remark  that  if,  as  seems  possible,  ibesfl 
pertnanout  gaseous  compounds  of  carbon  with  difi'orent  substancci 
like  oxygen,  nitrogen,  and  hydrogen,  and  probably  hydrogen  itfloid 
are  kept  away  from  the  swarm  during  its  condensation  by  tbafl 
form  of  nwliant  energy  of  the  center  which  is  evidenced  in  thfl 

bCBse  of  the  sun  by  its  tail-producing  action  on  comets,  it  is  eaav 
to  imagine  that  when  that  radiant  energy  is  reduced,  th©  carbo# 
comp<.:)und8  will   gradually  approach  the  central  btwly,  imxil  at 
length  the  flickering  energy  is  no  longer  able  to  keep  these  p«i^ 
manent  gases  away,  and  then  the  surroundings  of  the 
body  are  invaded  by  these  gases  in  such  tremendous  quantit 
that  an  absorption  is  produced  which  first  turns  the  cooler  star' 
blood-red,  and  fijially  blots  it  out. 

There  are  several  very  interesting  questions  connected  wit 

fthi»,    8-  '  uce,  (hat  we  attempt  to  d I  "     '   '     .ri 

rOf  that  Ilia  in  Andromeda,  the  ti 

which  Mr.  Roberts  has  recently  revealed  to  us.    It  is  already  so 
poctt'd  that  the  two  subsidiary  swarms  partake  of  the  motioa  ai 

'  form  a  part  of  the  system.    Tliose  smaller  swarms  will  unturallj 
condense  ))eforo  the  larger  ones.     Let  us  imagine  ourvvlveus  no' 
longer  dealing  with  anything  so  far  away,  but  with  the  so'-—  "•  '- 
tern  when  it  was  in  that  stage.    The  central  sun  having  < 
don  round  it  can  only  bo  formo<l  of  those  : 

repelled  by  its  radiant  energy  :  it  will,tlu.  .. ^ 

of  metallic  ^'jipor.    The  mosses  noar  it  for  the  ^  I 

bo  also  chiefly  cf  ii:  vapors,  and  their  density  wiU  bu  \ix^i 
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I'  -  -    • 

on  wlijch  we  dwell. 


Airoy  vrill  be  less  metallic.     Bit  by  bit,  in  tlio  case  of 

bodies,  we  shall  Lave  these  pormauent  gases  coming 

liocrk  again,  and  more  carbon  will  be  added  to  their  superficial 

yrrs ;  t  ■         '     lies  also  must  condense  before  the  central  one. 

If  wh  1  the  conditions  of  the  outer  condensations,  they 

must  bo  particularly  rich  in  permanent  gases.    Wo  shall,  there- 

'  in  the  case  the  outer  bodies  excessively  small  density, 

'libly  associated  with  that  only  the  very  sparse  presence 

these  metals  which  have  been  alone  allowed  to  penetrate  toward 

o  oeuter,  because  their  vapors  can  condense. 

Our  8un  must  ultimately  go  through  the  stage  in  which  its 

tion  will  bo  due  no  longer  to  hydrogen,  or  to  iron,  but  to 

n,  chiefly  by  virtue  of  the  process  which  has  been  referred 

and  eventually,  as  its  radiant  energy  gets  less  and  less,  as  it 

r  and  dimmer,  the  last  speck  of  blood-red  sunlight  will 

, ut  by  an  excess  of  carbon  vapors  in  its  atmosphere. 

That  is  what  must  have  happened  to  our  own  earth.    It  is  a 

tion  indeed  to  attempt  to  determine  at  what 

■itory  a  solid  cruat  was  formed  on  the  planet 

It  looks  very  much  as  if  the  consolidation  of 

I  receded  the  highest  point  of  temperature  of 

ly,  that  the  earth  may  have  reached  a  condi- 

n  closely  resBmiiUng  ita  present  one  at  the  time  the  sun  occu- 

apox  of  the  temperature  curve  to  which  reference  has 

•  If. 

In  any  ca-se  the  high  density  of  the  earth,  compared  with  the 

■    •'•  ')f  its  crust  (the  enormous  quantity  of  silicon  and  oxygen 

•<>n  nwir  the  crust  having  an  entirely  different  specific 

ravity  from  the  specific  gravity  of  the  earth  taken  as  a  whole), 

to  follow  as  a  matter  of  course  from  these  considerations. 

I  tmst  it  will  be  seen  that  the  hypothesis  we  have  been  consid- 

3  us  with  an  orderly  progression  of  meteoritic  du§t 

.^ -t  conditions  produced  by  collisions  till  finally  a  cool 

is  produced ;  that  this  orderly  progression  brings  about  all 
•mena  of  the  heavpna  on  its  way,  and  simply  and 
i        .       ,    MU3  them.    But,  though  much  of  the  mystery  is 
ae,  all  the  majesty  is  left — indeed,  to  my  mind  it  is  vastly  in- 
-  if  the  working  out  of  the  meteoritic  idea 
Kant's  conviction  that  the  physical  side  of 
»e  stcifince  of  x\\e<  universe  would  in  the  future  reach  the  same  de- 
n  to  which  Newton  had  in  his  time  brought  the 
!o. — Nineteenth  Century. 

[Scm. — ta  «lui  formnin?  t»m»rk»hlc  paper  the  well-known  asfronotnical  author  and 

'  'jr  a  proct-is  of  obscrrntion  nnd  rcatnoing  which 

y  Etrp,  ihc  FTohition  o(  all  the  nnraberleM  kini)« 

Bill  luarf  (urns  or  lahitaacc  rccognUabls  bjr  oar  uaa««,  assialMl 
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by  the  finest  and  most  ilelicale  infltntroentAl  adjuncts  ami  pbvsioil  Icsiingn,  with  i 
mv  are  atiqiiaiiitcd.  Of  Ihia  primary  something — a|i|>«:ariog  u  a  Ouccu><jnt  niasa  or  i 
lotiKj  floating  in  Dpacc — a]t  that  we  can  now  Ray  U,  (but  it  appears  to  be  bydrugoo 

^•omo  other  ol»iicly  ullivd  subBioncc.  Further  ourdlcd,  or  condeneed  to  a  degree  tafDdi-nt  tol 
ermit  It^  light  to  be  aubjectcd  to  lipcctruni  anal)-^i«,  tlic  presence  of  man;  of  ibe  terrcvti 
eleiueuts — aa  oxvgcu,  iimgucsinm,  irou,  curhou,  eiliCMU,  dulphur,  and  ihe  Yikf — U  r«r«al«4 
to  U9,  apparently  aii^ociutcd  with  the  hydro^n  in  the  form  of  inRuitelr  fine  da«t;  and  I 
evidence  and  reuHoning  are  to  the  effect  that,  from  the  further  and  Liiuiinued  eondeniation 
ami  diemical  action  of  this  giu  and  eueraii-al  dust,  the  cuudcuscd  ouliula,  nehiilooa  lani, 
other  suns,  planets,  and  all  other  forms  of  osom-iated  mutter  with  which  we  arc  ac<|naintcd, 
Itare  originated.  Lilce  a  true  ecieutiat,  Prof.  Lockycr  alopa  here,  and  d>x<g  not  attempt  lo 
go  beyond  tlie  legitimate  scope  of  scicntiSc  obsorration  and  deduction.  He  iudwd  a»unm 
that  thii  primary  matter  \i  endowed  with  motion,  and  that  the  force  of  grariutioo  U  ala 
prcM'nt  and  potential ;  because  it  is  impo^iblc  to  conceive  of  the  exietenoe  of  matter  in 
^paee  free  from  these  quuUties.     He  does  not  raise  the  question  how  the  hydro^n,  the  I 

Ifloitely  fine  dust,  the  qualities  of  motion  and  the  force  of  gravitation  origiDated  ;  and  iK 
problem  of  original  crcotion,  although  removed  further  baelt  a»  it  were,  reraaian 
able  and  unuusnerablc  a»  ever.     Nay,  more  than  this,  ho  does  not  ruisc  the  most 
and  startling  theme  of  specalatioti  suggested  by  this  reTclntioo  of  stellar  nod  uic.' 
luiiun,  which  is  this:  Of  this  primal  form  of  matter — the  beginning  of  the  tn- 
cosmicol  evolution — one  of  two  Ihingi  most  be  true.     Either  associutcd  with  thin  dust  and 
gas  from  ttu;  be^nning  were  tlie  gierma  of  all  the  rital  and  mental  energy  that  hare  cince 
nionifesled  themselves  in  connection  with  matter,  or  they  wore  not.    If  the  affirmatire  ii 
trui>.  then  vital  and  mental  energy,  or  what  we  may  term  life,  was  associated  with  iunrgaal^ 
matter — in  an  active  or  latent  state — from  the  Wgiouiug.     If  the  uogntive  is  the  caae, 
then  the  vital  and  mental  forces  or  gcrma  have  been  8iibse<|uently  introduced  oi 
from  without.     And  if  so,  when  and  where  was  the  bridge  by  ahirh  nutter,  llfn 
wore  brought  Into  association  constructed  f    There  must  have  l>een  a  li' 
cosmlcal  history  I    A  time  and  place  in  the  process  of  evolution!     If  c"  \  andj 

aated  hydrogen,  in  condensing  into  nebula  sud  aims,  are  subjected  to  heat  of  a  gmatc 
8cgrc«  of  inteiuiity  than  anything  within  the  range  of  human  ctperienee,  oa  all  astronomur*! 
seem  to  he  agreed,  it  is  certain  that  nothing  organic  could  have  eifsted  coneurrentir;  aoil 
tliere  It,  therefore,  hardly  a  shadow  of  evidimco  that  Inorganic  matter,  esjieclally  aftc 
having  been  subjected  to  IncandcscoDce,  could  ever  have  originated  even  protophMtn,  liy| 
mere  assoi-jation  of  atoms.     The  evidence  would  therefore  seem  to  be  strongly  aihen*  I 
the  idea  of  any  original  associilion  of  the  vital  principle  with  matter. — £01108.] 


SOME  LESSONS  FROM  BARBARISM. 
Bt  elaink  goodale. 

IN  the  course  of  several  years*  conscientious  effort   to  ci 
those  barbarians  witliiu  our  borders — the  Anmricun  Ititliana — , 
mvo  been  unwillingly  itri-  ^  by  the  fact  tb'  ^      ''rirismofPe: 

jvoral  points  of  evident  itytoourci\,  It  is 

known  that  whole  tribes  of  Indians — indfivJ,  all  of  them  lo 
i>xf"7it  — hivo  been  demoralized  and  degraded  by  c«ntact  with 
1    v.    >  V,  I:;i.a,  and  are  no  longtjr  fair  typ*«  of   the  liar 

few     ilnTs  have  been  tranHformod  b  ™l 

y  into  commonplace  farming  con  .  

eaturtiH  gf  -tij^U*  oyrtL    Let  vut  brinfly  tlie 
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■Blinr  customs  aud  Imbits  of  thought  of  the  wilder  tribes  of 
Huux — a  stroug,  tj-pical  aboriginal  race  —  and  let  us  not  be 
llfmtd  or  ashamed  to  admit  that  barbarism  has  valuable  lessons 
Fori'  n. 

T I  I  bing  about  them  to  attract  the  attention  of  a  stranger 

■ottld  probably  be  their  drees.  The  ignorant  and  narrow-minded 
w  ■    '  .' it  is  unlike  the  one  to  which  they  are  accustomed 

t-  iiothing  but  "savage  finery."    The  cosmopolitan 

■>6erver,  who  recognizes  the  real  superiority  of  most  of  the  "  na- 
B,  -  '  :;tume8"  of  European  and  Asiatic  countries  to  that  con- 
■r>  I  standard — ugly,  extravagant,  and  unhygienic — which 

Beems  unhappily  destined  to  supplant  them — this  man  perceives 
■Dm<i>1iatoly  the  Ijeauty  and  propriety  of  the  Indian's  dress. 
H  Thf  blanket  is  convenient,  comfortable,  and  eminently  grace- 
Kl.  The  fringed  buckskin  hunting-shirt,  leggings,  and  mocca- 
Hda  have  been  approved  and  adopted  for  more  than  a  century  by 
Bw  intelligent  frontiersman,  as  the  best  thing  possible  for  the 
B  I  color,  cut,  and  material.    Tliq  moccasin  especially  is  ac- 

Bll  [^qH  to  be  the  most  perfect  foot-covering  ever  invented. 

Plbsolately  comfortable,  ornamental,  and  appropriate,  it  is  worn 
^'  'ily  by  white  men,  and  women  too,  who  have  to  do 

n  >)r  live  near  them,  aiid  it  is  the  last  article  of  native 

Inas  which  the  "  civilized  "  Indian  unwillingly  resigns. 
m    The  loose,  scant  robe  of  the  women,  with  wi<le  flowing  sleeves, 
B  «1iTK»9t  exactly  similar  to  the  well-known  Japanese  dress,  and  it 
H>  le  unnecessary  to  afiBrm  that  it  is  pretty,  modest,  delight- 

IbMij.  t  •  'Uifortable^  and  ingeniously  atlaptetl  to  the  necessities  of  a 
^^^piive  existence.  I  have  myself  worn  it  in  the  wilderness  with 
^^H3et«  satisfaction,  and  know  by  experience  how  fully  it  meets 
H^iuious  exigencies  of  camp  life.  It  requires  only  five  yards  of 
nlico,  and  can  be  made  in  two  hours !  Oh  for  the  ease  and  free- 
BoiB.  1,  mental,  and  moral,  of  a  fixed  standard  of  feminine 

w«ss    neither  deforms,  exaggerates,  indelicately  displays, 

nor  ridiculously  cumbers  the  female  form — a  dress  suitable  for  all 
WOOi'  '  y  ixicnsion,  and  requiring  small  outlay  of  time  or 

mon< .  ^litl    What  we  all  really  admire  is  the  healthy, 

b(«atifal  woman — not  the  elaborate  toilet — and  a  bit  of  artistic 
•< '     '  ■  .  ■•     ^  ^jf  drapery  are  as  attainable  in  a  five- 

Bi  i  Uir  brocade. 

H  Another  lesson,  which  many  over-civilized  people  are  alremly 
^■■■ing,  is  that  of  outdoor  life — life  close  to  Nature.  Does  not 
^KPho  "i-nnn>sout"  all  Bummor  in  the  Adirondacks  or  on  the 
W"  mo  for  the  time  being  a  healthy  and  happy  sav- 

L;^  .  ..  ,.-  ^-..L.fjy  worth  while  to  expatiate  upon  the  sanitary 
Hrtnes  of  camp  life — as  much  for  the  mind  as  for  tlie  body.  Every 
Bally  natural.  Timorous,  live,  tbinking  person  dreads  the  enervat- 
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ing  effocta  of  our  artificial  indoor  existence,  in  i  ■  i^H 

furnished  rooms,  at  luxurious,  appetite-de-stroj n^  ._  .  ,  alH 
longs  for  and  if  possible  obtains  for  Iiimself,  during  at  lea^  a  feiq 
twoeks  out  of  the  year,  a  life  mainly  on  horseback  or  afoot,  atJfed 
roar  or  in  the  surf;  a  fine  savage  hunger,  appeased  by  few  flH 
plain  dishes  ;  an  apotheosis  of  sleep  on  a  bed  of  balsam  in  the  tona 
or  in  a  hammock  under  the  stars! 

So  much  being  gi-anted,  it  is  to  he  remembered  that  the  Indian 
can  give  the  white  man  innumerable  "  points  "  on  the  manner  and 
method  of  "  camping  out."  Instinctively,  or  perhaps  we  ehonldi 
eay  because  of  generations  of  training,  he  knows  the  host  way  tol 
do  everything.  He  is  never  careless,  bungling,  or  ignorant ;  buti 
deliberate,  systematic,  and  exact  to  a  degree  which  is  the  .^'-•■";-^ 
of  the  nninstructed  pale-face.    He  shrinks  neither  from  : 

nor  exertion  in  the  pursuit  of  his  ends,  yet  he  never  for  a  wutuunH 
submits  to  unnecessary  discomfort.  I 

In  the  Dakota  lodge  we  have  the  perfection  of  a  canvas  boufi^J 
as  was  pnictically  admitted  when  it  was  made  tlie  model  for  thel 
Sibley  army  tent,  now  in  such  general  use.  Of  course,  the  origi<l 
nal  Iwlge  of  tanned  buffalo-hide  was  wanner  and  more  duralilJ 
and  tnore  completely  water-proof ;  but  even  now  that  *■  ' 

tainable,  the  conical  tent  of  the  Dakotas  remains  the  !■•  j 

been  devised.  I  have  tried  them  all,  and  nothing  wonld  indnce  ma 
to  use  any  other.  It  is  more  roomy  and  convenient  and  :  "  1 
sand  times  prettier,  because  of  its  circular  form,  than  a  "  wa,  , 

boside.s  being  less  liable  to  blow  over  in  a  high  wind.  It  Lb  p«M 
fectly  ventilated  as  well  as  warmed  by  the  central  fire  with  itsl 
opening  above ;  and  the  chimney-tlaps,  which  are  reg^ilated  ucconl-l 
ing  to  the  direction  of  the  wind,  carry  off  all  the  smoke.  It  canJ 
be  turned  in  a  few  moments  into  a  cool,  shady  awning  in  hoM 
weather,  and  instantly  made  almost  storm-proof  in  case  of  a  sudJ 
den   thunder-shower.     The   women   are  adepts  at  i-  ' 

brooking  camp  in  the  shortest  possible  time.    I  have  j i^ 

camp  in  a  cold,  drenching  rain,  at  dark;  and  almost  aa  soon  aa  Q 
had  contrived  with  stiffened  limbs  to  dismount  from  tv  ' 

remove  the  saddle  and  bridle,  and  picket  him  out,  th'  ,  J 
wonld  be  up,  beds  arranged,  a  fire  made,  water  fetched,  and  sum 
peri'    '         ly — in  short,  the  he!;:' '     '  <•    '    -     •-•  ^ 

'I  '  are  equally  apt  at  <  j 

weather,  selecting  a  camping-ground,  discovering  wainr  hi  on4 

likely  places,  tracking  men  or  animals — in  short,  'r - — •  -•.•! 

of  woodcraft  and  jil.'unscraft.     Both  men  and  wi  ;  j 

to  make  available  a  hundred  proclucts  of  nature  of  whirh  mJ 
white  man  ^i  ■"  ■•"•—  '  -.rned  the  use.  They  can  !'"!''■'  "  ""•  >"  'J 
treeli«(i.s  <x>»ii  food  from  tha  bamsn  ■•  I 

pecUvI  fornu» — it  luuy  b«  of  a  Bmall  laml-tortle  or  hiilUuu  wuUu-J 
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^^B— and  n«afly  ovory  leaf  or  herb,  it  appears,  can  be  smoked,  or 

Hi^fed,  or  smelled  of,  or  lias  somo  medicinal  or  edible  quality. 

Kbey  are  skillful  in  cooking  even  such  articles  of  food  as  they 

|mmi  borrowed  from  us  ;  and  I  should  never  expect,  while  camp- 

rag  with  white  people,  to  taste  such  admirable  hot  biscuit  tis  the 

Indian  women  will  bake  on  a  bed  of  coals  in  a  common  fryiug- 

fnftii,  or  to  see  coffee  browned  and  prepared  with  such  dexterity 

iwd  dispatch. 

Indians  scrupulously  respect  the  rights  of  the  individual  to 
1  '  'tis,  and  to  siich  jirivany  as  is  possible  in  tent 

1  I  if  the  party  has  his  own  bed,  seat,  and  espe- 

cial comer  of  the  tepee,  npon  which  no  other  ever  intrudes,  unless 
.  ".  '  '      ;]      .    ;   .  nies  of  hospitality;  and  each  one  keeps 

L  1  1  ig,  arms,  and  ornaments  in  exactly  the 

ftame  place,  with  reference  to  the  door  of  the  lodge,  and  observes 
t'  10  order  in  packing  and  repacking  throughout  the  trip. 

,u  the  household  utousils  may  be  few  in  number,  each  has 
it«  proper  f  ufictiuu,  and  they  are  much  less  likely  to  be  promiscu- 
ously devoted  to  various  tises  than  is  the  disorderly  camp  equipage 
of  the  ttverage  white  man.     Every  night  the  moccasins  are  neatly 
mondod,  and  the  harness,  if  any  part  has  given  way,  repaired  in 
such  fashion  as  to  be  stronger  than  before — the  little  work-bag, 
containing  awls,  sinews,  and  strips  of  buckskin,  is  every  hou8t«- 
lupanicm — and  it  may  be  added  that  bathing  is  frequently 
.  ..^    .1  in  and  garments  washed  at  lake  or  river  sido  ut  very 
short  intervals, 

A''         '         '      •■  barely  toucLod  upou  some  of  the  practical 
less' I-  1  from  the  savage,  we  will  tui-u  from  these  to 

deepvr  and  fundamental  questions  of  social  and  political  organiza- 
liom     Do  we  really  believe  that  the  framework  of  our  modern 
society  is  solidly  and  honestly  built  ?    Do  we  not  condemn  in  al- 
most nnqualified  terms  its  false  staoilard^  artiiicial  distinctions, 
and  ridiculous  elaborations ^af  purely  conventional  laws  ?    I  do 
not  want  to  be  misunderstood  as  saying  that  there  is  nothing  ar- 
icial  or  conventional  in  the  social  systt^m  of  our  typical  barba- 
I ;  this  would  not  bo  strictly  true  :  nevertheless,  it  is  refreshing 
Iwoll  among  a  comparatively  simple  people — a  people  whose 
y  learned  and  based  upon  an  instinctive  sense  of 
.  .   ....     know  no  prearranged  division  into  classes ;  whose 

rery-<U»y  hospitality  is  not  determined  by  the  desire  for  or  the 

It  .  but  solely  by  the  actual  need  of  the 

.;iitful  to  hear  people  come  straight  to  the 

tell  home  tmths,  talk  frankly  and  ask  frank  questions,  call 

'  '       -^  unconscious  as  a  child  of  any  possible 

lie.     A  ua'iL-e  curiosity,  a  strong  sense  of 

imoT,  a  childlike  abandott  to  the  simple  pleasures  of  the  hour^ 
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a  responsive  and   rpceptivo  quality  of  minil,  and  real  cot 
of  manner,  are  all  characteristic  of  our  barbarian  in  his  hoi 
Bocial   relaxation.     He  has  hia  faults,  but  these  are  always 
evidence:  what  we  have  determined  for  once  frankly  to  • 
is,  not  what  the  poor  Indian  lacks,  but  in  what  he  actu: 
passes  us. 

I  scarcely  dare  to  go  deeper,  and  to  compare  the  iii'  '  '  Ti 
of  commuuism  and  the  exceedingly  simple  mode  of  ^, 
which  prevails  among  these  Indians  with  our  political  sygiem,  i 
heartily  abused  and  so  earnestly  defende<i.  It  has  occurretl  to  me 
nevertheless,  that  the  colloge-bred  Indian,  the  pniduct  of  ouB 
nineteenthnientury  forcing  process  for  savages,  might  study 
uo  little  wonder  and  dismay  the  modem  writers  on  dr  -  ' 
and  the  enthusiastic  advocates  of  an  outdoor  life;  tli  ;ghl 

find  his  brain  begin  to  whirl  as  he  rose  upon  the  topmost  wave  o^ 
progress,  and  discovered  in  Henry  George,  in  Edwai'd  Bellamy,] 
Tolstoi,  that  the  prophets  of  the  new  era  were  trying  to  makft  lh< 
world  iinleam  all  that  it  had  so  recently  taught  him,  a 
their  red-hot  schemes  of  reformation  bore  many  of  the  I. 
features  of  that  effete  "  barbarism  "  which  he  had  so  painfully  di 
carded. 

Is  it  barely  possible,  after  all,  that  the  fundamental  equalitj] 
of  man,  the  necessity  of  equalizing  burdens  and  benefits,  the 
to  "  judge  not  "  and  to  "  give  to  him  that  asketh,"  in  the  Tolstoian" 
sense,  are  some  of  the  lessons  to  be  learned  from  barbarism  ? 


THE  USE  OF  ALCOHOL  IN  MEDICINE.' 

Bt  a.  O.  B.VETLKV,  M.  D.,  M.  B.  C.  8. 

"\,T'Y  o])inion  is  adverse  to  the  use  of  alcohol,  and  1  mijjht  p" 
-L'J-    ceod  to  give  grounds  for  this  opinion ;  statistics,  quota'J 
tions  from  authorities,  as  well  as  facts,  I  might  supply  myself,  i 
as  to  make  my  paper  more  or  less  exhaustive.    My  aim  i 
ever,  loss  ambitious.      I  have  called  my  ]iaper  a  conti 
merely.    It  is,  in  short,  an  account  of  certain  incidents  in  my  ex^ 
perience  which  boar  upon  the  question;  and  these  I  relate 
briefly  as  possible  and  in  the  order  of  their  occnrronc*.    I  irilj 
begin  by  relating  an  incident  which  first  directed  my  attot 
to  this  stibjwt,  and  which  will  show  that  I  ha<l  taken  up  «  stf 
ground  in  this  controversy  even  before  I  was  aware  there 
Buoh  »  cont.r»jver8y  at  all. 

*  A  p»p«r  mtiOivl  "  A  fonlribution  toward  • 
AI<.s>h(i1  111  \T.;(1'r![ie.''  rciil  btUa*  tb«  .EaeolapUc 
Loo.! 
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^^^ftcr  I  took  my  degree  in  meilicino  I  passed  at  onco  into  the 
Bnuy,  and  my  first  cases  of  indepjeudeut  medical  practice  were 
in  a  battary  of  artillery  in  the  Punjab.    After  a  year  or  so  with 
'<1  served  two  years  in  an  infantry  regiment  without  a 
M-geou,  all  this  time  acting  to  the  best  of  my  lights,  but 
entirely  independent  and   uncontrolled.     At   the   end  of   this 
ind  about  my  fifth  year  of  service,  a  senior  surgeon  joined 
iient  with  power  of  superintendence.     Ho  was  an  able 
id  a  Icind  man,  and  it  was  not  at  all  in  a  spirit  of  unfriendliness 
t,  going  into  dinner  one  night,  ho  said  to  me,  "  I  was  in  your 
this  afternoon  and  found  a  bad  case  of  delirium  tremens  in 
^liich  you  had  omitted  to  order  stimulants;  however,  I  have 
Ae  it  all  right."    I  replied,  "  I  have  no  case  of  delirium  tre- 
at present."    He  said,  "  Yes,  a  bad  case,  which  will  prob- 
.  ive,  and  so  you  had  better  take  care."    After  some 
1  I  at  length  made  out  the  case  he  referred  to,  and 
replied, "  That  man  has  no  delirium  tremens  and  will  certainly 
'  duty  in  a  week.''    We  thus  had  a  difforence  of  opinion.    I 
.-:'m1  him,  however,  to  leave  tho  case  in  my  hands,  which  he 
did,  and  the  man  was  at  duty  in  fair  health  in  a  week.    It  was, 
"    '       '■  ly  to  him,  an  old  soldier,  that  delirium  tremens 

.  successfully  without  stimulants;   and,  I  must 
add,  it  was  a  discovery  to  me  that,  although  I  knew  there  was 
ich  a  disease  in  the  regiment,  I  had  actually  treated  cases  of  tho 
lent  myself  without  knowing  it.     That  delirium  tremens  can 
&,  and  ought  to  be,  treated  without  stimulants  is  now  a  common- 
^ace  of  practice.    I  speak  of  the  year  1806.    At  that  time  the 
>}atment  consistoil  chiefly  in  administration  of  Ktimulants  and 
;)ium,  aii<l  I  take  no  great  credit  to  myself  for  breaking  away 
,  the  traditions  of  the  profession.    I  simply  did  not  treat  the 
>  by  name.    It  would  now  be  called  "  alcoholic  poisoning." 
very  as  a  matter  of  course,  recorded  the  case  as 
Jl     .:  .  .  i.ifs  from  drunkenness, but  more  generally  omitted 

remark  as  likely  to  draw  down  the  attention  of  the  command- 

■     ler.    On  the  occurrence  of  the  above  incident, 

II  was  directed  to  the  subject,     I  continued 
■  treatment.    My  two  colleagues  continued  theirs,  and,  although 
were  seldom  without  a  case  of  delirium  tremens,  no  case  of 
lyfleverity  occurn;><l  among  my  patients.     I  need  not  say  that 
tlie  matter  was  often  warmly  debated.    In  those  days  Aitken's 
ctice  of  Physic  was,  as  it  still  is,  the  chief  authority  in  the 
ileal  8»»rvice,  and  it  was  with  keen  delight  that  in  the  new 
lition  of  that  ye^ir  I  found  the  treatment  of  this  disease  laid 
)wn:  tb"'    fi"  it  proceeded  from  an  irritation  of  the  nervous 
^•tii^i  b  I,  tho  first  condition  of  cure  was  to  remove  the 

lUSO,  to  I«>rbid  alcoholj  and  to  give  food  in  all  possible  ways,  as 
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h  "■  dying  of  ^ 

li  .  ug-    Aided    '  _ 

making  a  convert  of  my  senior. 

The  next' three  years  are  barnu  of  incident.     ! 
Channel  Islands  the  greater  part  of  the  time  with  ;i 
one  hundred  strong,  and  quite  isolated.    After  this  1  returned 
India,  and  was  put  in  medical  charge  of  the  Artillery  Division  a! 
ooltan.    It  was  in  this  station  that  I  studied  the  heat  fever,  in 
which  I  was  led  to  adopt  a  modification  of  treatment,  which  in-j 
eluded,  I  may  add,  an  avoidance  of  alcohol.    I  early  mode  ob- 
servation of  another  trouhlesome  and  prevalent  Indian  nilmcnt 
arrhoaa.     Patients  admitted  to  hospital  with 

%tipidly  recovered  by  dietetic  means  aJune,  atid   .  .  ..  ., 

The  climate  of  the  Punjab  is  dry,  very  different  from  tLat 
V    ii^al,  where,  we  know,  diarrhoja  does  not  alwn;  ' 

i;-'lf.      In  truth,  the   diarrhoea  was  curative,  pi  ., 

some  improper  ingcsta,  very  frequently  a  symptom  of  aIcohoU( 
loisoning.  On  coming  to  hospital,  milk  and  arrowrfM 
iveu  as  diet,  and,  with  rest  and  quiet,  iu  a  day  or  t 
man  was  welL  Similarly  among  the  children  diarrhopa,  whici 
|was  in  any  case  rare,  pr<.>ceeded  from  something  unwln  ' 

<!y  had  eaten,  or  from  fever.    That  arising  from  the 
cause  cured  itself,  and  fevers  in  the  hospital,  cooled  artiliciaily, 
quiot,  and  darkened,  seldom  lasted  over  the  second  day. 
a  child  brought  to  hospital  almost  insensible  with  vomit 
arrhcea  would  be  quite  lively  next  day,  and  without  ialJ 

tment  other  than  cold  applications.     Tims,  in  :  toj 

lelirium  tremens,  which  was  very  rare,  two  other  im  lu- 

ian  diseases,  diarrhoea  and  heat  fever,  v, 
easure^,  any  drugs  employed  being  mer,.  ..  .,  ... 
Wuuld  only  have  marred  the  curei 

Tlioro  were  many  oases  of  acute  chest  <'' 
weather.    On  admi.ssiun  to  hospital,  they  ha  :   . 
in  common  with  those  suffering  from  alcohol:  they  were  ex- 


':  'ii  rally  by  n)pejit<.>d  oupfuls  of  arrowroot  and  milk.     1  gave 
iiitt-r  or  other  neutral  alkaline  ?■''      '  '  •      ■  '  irie  for  lir  '-■ 
ou^b.    The  tongue  began  to  cK  !if  t'>iin 

II,  aud  the  haggard  and  worn  patient  got  i 

n> ■••  N»  couvalcsoe.    In  fact,  the  cases  ran  j/<i. . 

'  iitfl  I  have  mentioned,  and  I  soon  cetuuvl  Lu 
.1.    Theyn- 

I  bytheth*  fd 

atiiuuXuu,  ¥(itU  fwvUw  pul«w.    ily  practice  iru^,  at  iir^tr  to 
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HiPnitito  ttn<i  wiiter  in  this  stage.     However,  I  found  that  the 
UngieirM  very  transitory,  and  that  hot  milk  and  water  was  quite 
as  restorative ;  the  patient  soon  went  to  sleep,  and  normal  warmth 
returned. 

Hepatic  disease  is  not  so  frequent  in  the  Punjab  as  it  is  found 
down  country,  nor  by  any  means  so  severe.  I  can  not  recollect 
any  ••  '  lue  to  it  directly  during  my  stay,  or  any  case  of 
hepii;  .<s.     Minor  congestions  and  enlargements  were  a  fre- 

quent cause  of  sickness  and  invaliding.  The  treatment  a  few 
yt-ara  earlier  consisted  in  blistering,  stimulants,  and  a  mercurial 
fourst'.  Humu  time  in  1863  a  surgeon  in  Burmah,  whose  name  I 
can  not  now  recall,  recommended  ammonium  chloride.  This  I 
tried,  and  thought  it  acted  very  favorably.  About  ISGO  an  im- 
mense change  for  the  better  wa.s  brought  about  by  the  introduc- 
tion of  podophylliu.  It  was  called  the  vegetable  mercury,  hav- 
ing quite  supplanted  that  metal,  which  iudeed  became  on  all 
hand-s.  in  all  di-Heases,  quite  decried.  At  the  time  I  now  refer  to 
!  n  to  discontinue  tlie  use  of  podophylliu  in  hepatic 

...^.;.-,  „..  .lag  Epsom  salts  far  more  active  and  rapid  in  effects. 
I  remember  getting  the  idea  from  a  translation  in  the  Sydenham 
-••ries  of  some  German  researches  on  the  effect  of  certain 
1  rings,  and  made  for  myself  an  artificial  mineral  water. 
l»ij»,  the  equivalent  of  the  present  white  mixture,  eased  the  pain 
1  the  size  of  the  liver,  a  fact  we  are  now  familiar 
lich  was  then  to  me  a  real  discovery.    After  a  few 
»y»  of  this  treatment  the  patients  were  very  much  the  same  as 
>nv.  '  '?  from  chest  disease.     They  needed  time  and  rest 

til  food — in  short,  nursing — and  had  a  chance  of  re- 

gaining health.     Hepatic  disejise  is,  however,  ineradicable.     It 
-  -    Tire  in  the  great  heat  of  the  climate  and  in  men  not  very 
us,  and    few  once   ailing  with    it    serve   li)ng  in  hot 
cliuiateti. 

Thu*,  in  one  after  the  other  of  these  important  diseases,  expe- 
rience was  altogether  against  the  employment  of  alcohol.  It 
must  Iw  borne  in  mind  that  I  began  with  uo  theory.  I  gave  alco- 
pl  in  pneumonia  and  hepatitis,  while  rigidly  withholding  it  in 
iver  and  diarrhoea.  I  delayed  the  alcohol,  however,  in  those 
to  a  later  stage,  until  the  temperature  was  nearly  nor- 
I,  and  at  length  discontinued  it  altogether,  finding  that  it  re- 
krded  tlio  cure  and  prolonged  convalescence.  I  lost  some  cases, 
5f  '  '       ,  one  from  delirium  tremens — an  old 

-uffered  before — and  it  was  at  first  a 

tatter  of  great  pain  to  me  to  think  that,  if  I  had  followed  the 

'■■      '  *■  *-  atment,  the  cases  might  have  ended  differ- 

•  8,  I  knew,  woxild   probably  have  held  eo. 

^owever,  my  coniideace  revived  in  watching  their  practice.    I 
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had  uot,  the  morlulity  or  the  severity  of  foj-nis  of  di  I 

hospitals  around  me.     I  have  seen  two  waiting  men  n:: ^    J 

delirious  cases,  holding  the  patients  in  their  beds,  and  preTentiii^ 
their  iujuriug  themselves,  just  as  I  have  seen  in  the  old  nogimivifl 
tyjiical  cases  of  delirium  tremens ;  but  I  had  no  such  cases,  and  ■ 
had  no  doubt  then,  nor  have  I  now,  that  the  delirium  arose  frvofl 
the  free  use  of  stimulants  combined  with  want  of  food.  I 

After  the  regimental  system  had  been  abolished  I  fouud  myJ 
self  superseded  in  charge  of  the  corps  of  artillery  with  which  ■ 
had  served  four  years,  and  was  attached  to  a  regiment  of  iaJ 
fantry.    The  surgeon-major  in  charge  wont  on  leave  soon  aftefl 
I  joined,  and  as  I  was  the  next  senior,  according  to  the  new  regvJ 
lations  I  assumed  charge,  although  quite  a  new  comer.     It  wa^ 
then  for  the  first  time  I  became  aware  how  much  I  had  diverged 
from  the  ordinary  practice — at  least  as  it  was  then  in  the  service 
The  surgeon  of  the  regiment  next  in  rank  to  myself  soon  after  I 
joined  consulted  me  about  a  bad  case  of  hepatitis,  with  hij 
fever,  foul  tougue,  and  diarrha^a.     He  had  given  a  variety 
drugs,  which  I  do  not  remember.    I  found,  however,  that  ho 
giving  Lirge  quantities  of  f<x)d :  jugged  hare,  strong  8oup«,  an^ 
six  or  eight  ounces  of  port  wine  daily.    I  said  I  thou!  ' 
•was  getting  too  much  food  to  digest,  recommended  ii 
stop  the  wine,  and  give  salines.    He  replied,  to  my  astonishment 

in  a  nervous  way,  he  would  ask his  opinion.    Now  this 

he  mentioned  was  only  a  short  time  in  the  country.  He  was  te 
years  my  junior,  and  six  or  seven  years  his  jimior.  I  said  n<| 
more,  and  went  about  my  business.  A  few  days  afterward,  ho* 
ever,  the  matter  cropped  up  again,  and  he  spoke  with  an  a&toc 
ishing  degree  of  bitterness  on  the  subject.  He  said  he  had  oi 
before  met  a  man  with  these  views,  and  he  proceeded  to  refer 
a  case  of  mine  which  he  had  visited  for  me  on  the  preAnous  daj 
as  likely  to  die  of  hectic  from  want  of  support.  I  \» 
him  reasons  why  the  ailment  was  not  hectic,  and  asMi. 
man  was  not  in  danger.  In  truth,  my  case  was  severe  Peshat 
fever  which  resisted  quinine,  and  the  diagnosis  w: 
08  the  man  had  originally  come  to  hospital  for  tf 
stricture.  And,  I  may  add,  the  man  did  not  die.  I  saw  him  oft 
years  afterward  at  Woolwich.  I  was  greatly  stirpriiJed  at  tt 
degree  of  irritation  this  surgeon  displayed,  and  bocamo  aw«| 
that  the  oiiministration  or  withholding  of  alcohol  was  not  mett>] 
a  scientific  question,  bnt  one  for  faith  and  belief,  with 
feeling  attached  thereto.  His  case  of  hepatic  disease 
did  at  least  one  other  in  the  two  moullis  I  h<ui  charge  of  the  j 

ment.    My  coIU- 'id  uot  n;.— •■•    ■•'k  my  advice  in  his^ 

colticw,  and  he  ■  lynot  i  1,  f<»r,  I  regret  to 

hdied  Imnself  from  the  diseaao  in  the  following  hot  weather. 
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A  few  months  aftor  my  transfer  to  this  regiment  I  camo  home 

a  troop-ship,  and  there  again  my  divergeuce  of  treatment  left 

me  utterly  isolated.    I  was  third  in  order  of  seniority  on  board, 

d  wiu»  put  in  medical  charge  of  the  women  <^nd  cliildrun.    It 

as  tho  last  troop-ship  of  the  season,  and  carried  only  invalids 

and  soldjorx'  famUies.    Of  the  latter  there  were  aLont  seventy, 

•  of  perhaps  two  children  in  each.    On  the  day 

^    :  •  >mbay  a  case  of  measli-s  was  found  on  board.    I 

>k  the  case  into  hospital,  and  every  precaution  to  isolate  it  was 

unavailing,  however.    The  sixth  day  afterward  six  cases 

rt««i.    Aftor  another  six  days  thii'ty  more  were  found 

fected  and  put  under  treatment ;  and  I  think  that  every  child 

I  board  passeti  through  the  disease.  The  only  number  I  can 
ow  recollect  is  that,  after  discharging  all  convalescents,  thirty- 
X  CA(tc8  were  sent  to  Haslar  Hospital  on  arrival  at  Portsmouth. 
here  must  have  been  from  eighty  to  one  hundred  cases  in  all. 

II  these  I  treated  myself  in  the  hospital,  restricting  myself  to 
bis  duty  at  first  with  the  idea  of  isolation,  afterward  in  order  to 
ontrol  the  treatment,  for  which  I  was  personally  responsible.    I 

re  no  stimulants,  and   met  every  case  of   high  temperature 
ptly  by  wet  towels  to  the  diPst  and  abdomen,  and  by  griving 
od  very  dihito  Swiss  7uilk  ad  lihilum.    This  treatment  met 
th  deep  disapproval  on  the  part  of  the  mothers,  who  were  all 
's  to  me,  and  accustomed   to  very  different  treatment, 
i  tho  end  of  the  voyage  I  found  the  wom«'n  were  not  uu- 
p{iorted  in  their  «lisapproval.    They  carried  their  complaints 
1  ;  .us  officers  commanding  detachments,  and  thus  offi- 

>  senior,  the  surgfou-major  in  charge.    Now  this  sur- 
er ha<l  Ix'cn  unlucky.     He  had  treated  only  two  chil- 
board,  one  of  them  his  own  son.     They  were  both  dead, 
I  had  lost  no  cases,  and  so,  although  there  was  a  differ- 
of  opinion  between  us,  I  had  not  much  difficulty  in  arrang- 
that  the  treatment  should  be  left  entirely  in  my  hands.    I 
sammarize  the  result.    I  was  the  only  medical  officer  on 
d  who  gave  no  alcohol.     I  treated  personally  tho  largest 
bcr  of  cases,  and  I  alone  lost  no  patients.    Moreover,  of  throe 
n«n  who  died  on  board,  two,  as  I  have  said,  were  treated  by 
r,  and  the  third  by  my  assistant.     I  will 
f  -    :.^,  as  it  is  a  most  illustrative  case.    It  was 

not  a  csaee  of  measles,  and  was  treated  by  him  in  the  women's 
'  '^  '        heard  of  it  when  he  told  me  the  child  waaj 
fiog.  1  to  let  me  try  to  save  it,  which  he  gladly  didJ 

put  it  in  hospital  with  my  measles  cases.    I  stopped  the  win<^, 
iD<i  '   *    ''         ^<     •    '•         .     '  lyed  with  it  almost  anli"'ir, 
ing  -h  it  took  greedily,  and  1- *■' 

f uHf  aswired  it  was  out  of  danger.    The  child  lived  for  a  week. 


pnce  1 
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und  was  «luwly  improving.    I  gave  it  no  drugs,  as  it  had  riol 

Kyuiptoms.    At  the  end  of  this  time  I  told  my  assistant,  whoseJ 

patient  it  had  nominally  remained,  to  take  it  again  to  the  quar-i 

Lters,  aa  the  hospital  had  become  so  crowded.    He  did  st>,  and,  nc»t-l 

F*(rithstan(ling  uU  he  ha<l  seen  of  my  practice,  ho  ]iut  the  child  atj 

once  on  brandy,  and  it  died  in  a  few  hours.    I  will  make  no  furJ 

thor  tommont  on  these  occurrences  except  to  say  that  porhapit  m 

more  crucial  experiment  could  not  be  devised.  I 

I  reached  Portsmouth  in  April,  and  expected  to  find  the  alco-| 

hoi  question  a  matter  of  keen  debate  in  England.    I  need  t    '        i 

1  was  in  tliis  disajipoiuted.     I  found  matters  running  in  • 

groove.    Tliis  is  several  years  ago.    We  kni)w  matters  ar©  nowj 

righting  themselves.    To  continue.    During  three  years'  tour  otl 

duty  at  homo  I  avoided  discussion,  and,  as  far  as  possible,  alll 

consultationa.    I  have,  however,  one  instructive  instance  to  briD{n 

forward  from  that  period.    In  tlie  family  of  a  sergeant  of  thol 

commissariat  two  well-grown  lads,  the  eldest  ab<iut  ten  years  oldJ 

had   caught  measles  and  were  very  ailing.     Tlie   mother  fre-l 

queutly  suggested  that  the  boys  should  have  stimulants,  which  iJ 

refrained  from.    Now  it  happened  that  this  sergeant  was  married  I 

KS»'i<ln)ut  leave,  and  his  wife  and  family  were  not  recognized.     Myl 

retlendunco  on  them  was  therefore  voluntary;  not  only  so,  butj 

her  acceptance  of  my  attendance  was  voluntary,  and  I  found  be-l 

■ty  days  that  the  children  were  taking  stimulants 

'  t  ion  of  some  private  practitioner,  and  I  cea.sed  att. 

The  father,  however,  was  displeased  at  this,  and  in  a  day  or  two  j 

begged  of  me  to  call.     I  did  so,  and  found  a  great  change  for  thai 

Worse,  in  the  elde.st  especially.    To  mo  the  cause  was  patent;  be-l 

sides  that,  the  room  smelled  strongly  of  brandy.    I  did  not  men-l 

tion  this,  but  said  to  the  mother,  as  kindly  as  I  could,  that  thai 

boy  had  no  more  chance  of  dying  than  she  or  I  had  if  she  woaldl 

follow  ray  directions.    She  was  obdurate,  however,  and  I  did  not! 

call  again.    In  a  day  or  two  afterward  the  father  came  and  t<ddJ 

me  the  boy  hml  di«!d.    This  is  the  last  iiistimco  I  will  bring  for-l 

ward  from  my  military  service.  I 

I  may  mention  a  case  which  occurred  since  my  coming  iol 

Nortli  I^ondon,  a  case  of  unusually  large  pleuritic  effusion.    lal 

r  tion  witJi  a  physician,  a  spe^-ialist  in  cli'  '    ' 

r  ....,  evacixateil,  and  tlio  patient  made  a  rapid  I  .        i        i 

phyjiician  some  time  afterward  remarked  to  me  what  an  oxc4^entJ 

ir  ■    t  a  remarkably  •  '  I  did  notl 

IC'  J  reply,  as  you  in  i  h  it  is  wA 

duty  now  to  do,  that  I  hod  carefully  omittnl  the  six  ouooed^H 

'■  nt,    Idi'  ^^ 

vicwB^  '*^| 

^1  Urris,    I  cue  day  tmdortook  to  Htftnd  in  the  middle  o^^H 
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"!  from  that  position  to  point  out  every  patient 
uetn  taking  stimulants  for  three  or  four  days  at 
Ipast,  and  I  succeeded.  To  me  the  pale  worn  aspect  of  the  patient 
is  Tx\-         '  ^>le. 

^^  -  I  end  my  paper.    It  is  not  for  me  to  go  into  statis- 

I  on  the  point,  sucli  as  may  be  found,  I  dare  say,  in  books  or 
reports.     I  know  that  such  statistics  are  scant,  for  the 
ion  has  not  yet  liecome  a  matter  of  calm  scientific  investiga- 
ju.    It  is  still  one  of  the  "  fads  "  of  the  day,  which  the  practical 
lywcian  has  not  time  to  trouble  about.    Nevertheless,  the  re- 
)nn  xn  irresistibly  advancing.    No  one  can  overlook  the  uiunis- 
kkublo  diminution  of  the  consumption  of  alcoholic  liquors  in 
itals.    This  is  probably  due  in  great  measure  to  the  gi-eater 
MOO  of  the  general  community — a  changp  of  fashion  rather 
IM  a  reform  of  practice.    It  has  been  said  long  ago  that  the 
Is  wrought  by  a  theory  have  never  in  history  discredited  the 
beory;  and  certainly  this  would  seem  to  be  true  in  the  practice 
^r        "■'  ine.    The  melancholy  history  of  the  use  of  calomel  and 
>i     ^      11  in  India  is  a  saddening  illustration.    A  few  men  here 
and  there  question  the  theory,  and  gain  adherents  chiefly  among 
It'  i-'.    The  older  men  are  not  so  much  converted.    They  die 

fi)  l»y  and  by  the  world  awakes  and  exclaims  how  foolish 

the  last  generation  wa.9. 
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Bt  ALFBED  BUSSEL  WALLACE. 

"N  one  of  my  latest  conversations  with  Darwin  he  expressed 

himself  very  gloomily  on  the  future  of  humanity,  on  the 

round  that  in  our  modern  civilization  natural  selection  had  no 

lay,  and  the  fittest  did  not  survive.    Those  who  succeed  in  the 

for  wealth  are  by  no  means  the  best  or  the  most  intelligent, 

id  it  is  notorious  that  our  population  is  more  largely  renewed  in 

each  generation  from  the  lower  than  from  the  middle  and  upper 

pi  •  ■    -      As  a  recent  American  writer  well  puts  it,  "We  behold 

1}  1  ucholy  spectacle  of  the  renewal  of  the  great  mass  of  so- 

ifty  from  the  lowest  classes,  the  highest  classes  ic>  a  great  extent 

Ither  not  marrying  or  not  having  children.    The  floating  popula- 

jn  is  always  the  scum,  and  yet  the  stream  of  life  is  largely 

lewed  from  thi^  soup-e.     Such  a  state  of  affairs,  sufficiently 

9roas  in  any  society,  is  simply  suicidal  in  the  democratic 

itlon  of  our  day."* 
Itat  the  check  to  progress  licro  indicated  is  a  real  one  few  will 

*  Qlnun  1L  Stulcj,  In  tbe  Arena  for  June,  1890. 
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duuy,  and  the  problem  is  evideiitly  felt  to  bo  one  of  v 
ance,  since  it  has  attracted  the  attention  of  some  <■>'. 
thoughtful  writers,  and  has  quite  recently  furnished  the  theme 
for  a  perfect  flood  of  articles  in  our  best  per  I  propose 

here  to  consider  very  briefly  the  various  t^ii^,,,;.         us  made  by 
these  writers ;  and  afterward  shall  endeavor  to  show  that  'whe 
! '  '  -ie  of  social  evolution  shall  have  led  to  : 

it  ion  of  society,  the  problem  will  receive  ■ 
by  the  action  of  physiological  and  social  agencies,  and  in  perfe 
harmony  with  the  highest  interesta  of  humanity. 

Before  discussing  the  question  itself,  it  will  be  well  to  consid 
whether  there  are  in  fact  any  other  agencies  than  some  form  u^ 
iBelootion  to  bo  relied  on.    It  has  been  generally  accepted  hitbe 
that  such  btineficial  influences  as  education,  hygiene,  and  sc 
refinement  ha<l  a  cumulative  action,  and  would  of  the 
leswl  to  a  steady  improvement  of  all  civilized  races.    This 
rested  on  the  belief  that  whatever  improvement  was  effect^fd 
individuals  was  transmitted  to  their  progeny,  and  that  it  wooM 
be  thus  possible  to  effect  a  continuous  advance  Ln  physical,  iijor 
and  intellectual  qualities  without  any  selection  of  the  better 

ion  of  the  iuftrior  types.    But  of  late  yen' 
i  '  u  thrown  on  this  view,  owing  chiefly  to  I  i 

GaIU>n  and  Weismann  as  to  the  fundamental  causes  to  whiel 
hertnlity  is  due.     The  balance  of  opinion  amon 
now  seems  to  bo  against  the  heredity  of  any  qu 
by  the  individual  after  birth,  in  which  case  the  question  wo  are 
discussing  will  be  much  simplified,  since  we  shall  bo  lin-*    '  ' 
some  form  of  selection  as  the  only  possible  means  of  im  \ 
the  race. 

In  ordtT  to  make  the  difference  between  the  two  theoriijn  cl« 
to  those  who  may  not  have  followed  the  recent  discussions  on  thf 
subject  an  illustration  may  be  useful  Let  us  suppose  two  per-^ 
eons,  each  striving  to  produce  two  distinct  types  of  horsu — the 
cart-horse  and  the  racer — from  the  wild  prairie  horses  of  Ameri 
and  that  one  of  them  lielieves  in  the  influence  of  food  aii' 
ing,  tlie  other  in  selection.    Each  has  a  lot  of  a  hundred  Ll 

begin  with,  a«  nearly  as  possible  alike  in  quality.    The  one 

•  •■•-,■■_'.       ■    —       •  ■-    ■• 


ing  from  these,  continually  selects,  for  the  parents  of  the  succeed^ 
1  'ration,  those  which  i       '  '  '    ■'     •       * 

1.    In  this  way  it  is  | 
Ltively  short  period — thirty  or  forty  years  perhaps — be  would 


. !;.»;..»   r    _.,, 


ie  couiU  do  Uus  without  aubjectiuK  the  two  strains  to  uny  dii^ 
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^^^BF    ''   *  •  training,  since  it  U  by  selection  alone  that 

^^HP^i'  -  of  il(>iiii'sti(^  unimals  have  in  most  cases  been 

^f'^  r  hand,  the  jierson  who  undortook  to  produce  simi- 

^K  .   I  Kxl  and  training  alone,  without  allowing  selection 

^BiAve  any  part  in  the  process,  would  have  to  act  in  a  very  difFer- 
^H  -  r.     He  would  first  divide  his  horaes  into  two  lots  as 

^Hi  [loaeible  identical  in  all  points,  and  thereafter  subject 

^Hp  one  lot  to  daily  exercise  in  drawing  loads  at  a  slow  pace,  the 
^Her  lot  to  equally  constant  exorcise  in  running,  and  he  might 
^Ki  supply  them  with  different  kinds  of  food  if  he  thought  it 
^^Kulat«tl  to  aid  in  ])roducing  the  required  effect.  In  each  sue- 
^^bive  generation  lie  must  malce  no  selection  of  the  swiftest  or 
^Hatxongest,  but  must  either  keep  the  whole  progeny  of  each  lot, 
^^fcarefuUy  choose  an  average  sample  of  each  to  be  again  sub- 
HB/-<J  to  the  same  discipline.  It  is  quite  certain  that  the  very 
different  kinds  of  exercise  would  have  some  effect  on  the  individ- 
■M  \  enlarging  and  strengthening  a  different  set  of 

^B'  h,  and  if  this  effect  were  transmitted  to  the  off- 

^^■ng,  then  there  ought  to  be  in  this  case  also  a  steady  advance 
^^■Md  the  racer  and  the  cart-horse  type.  Such  an  experiment, 
^^^^^r,  ha«  never  been  tried,  and  we  can  not  therefore  say  posi- 
^Blywhat  would  bo  the  result ;  but  those  who  accept  the  theory 
^^ftho  nun-lioredity  of  acquired  characters  would  predict  with 
^Hfidunce  that  after  thirty  or  forty  generations  of  training  with- 
^H  selection,  the  last  two  lots  of  colts  would  have  made  little  or 
^^ndvaneo  toward  the  two  types  required,  but  would  be  practi- 
^Hy  indistinguishable. 

^Klt  ii»  exceeiliugly  difficult  to  find  any  actual  cases  to  illustrate 
^K  point,  since  either  natural  or  artificial  selection  has  almost 
^B»y)«  been  present.  The  apparent  effects  of  disuse  in  causing 
^^Hfeninution  of  certain  organs,  such  as  the  reduced  wings  of 
^^piBlrds  in  oceanic  islands  and  the  very  small  or  aborted  eyes 
^^•ome  of  the  animals  inhabiting  extensive  caverns,  can  be  as 
^B'  1  by  the  withdrawal  of  the  cumulative  agency  of 

^Ki  i')n  and  by  economy  of  growth,  as  by  the  direct 

^Hcts  of  diHuse.  The  following  facts,  however,  seem  to  show 
^Ht  '  '    'ill  derived  from  practice,  when  continued  for  sev- 

^^i  is,  is  not  inherited,  and  does  not  therefore  tend  to 

^Koase.  The  wonderful  skill  of  most  of  the  North  American 
^HbM  in  following  a  trail  by  indications  quite  imperceptible  to 
^^^fliiiary  European  has  been  dwelt  upon  by  many  writers, 
^Hlt  ii)  now  admitted  that  the  white  trappers  equal  and  often 
^Kr.i  n,..,„  t)...ii.-l!  these  trappers  have  in  almost  every  case  ac- 
^B  ^ua  comparatively  short  period,  without  any 

^H^  iuliuhtod  iixperience  which  might  belong  to  the  Indian. 
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Again,  for  many  gcneralioiis  a  considerable  ik>i*' 
population  of  Switzerland   liave   prat-ticed    riU'. 
national  sport,  yet  In  intomational  contests  tbey  show  no  mark 
superiority  ovor  our  riflt'men,  who  are,  in  a  1  i 
sons  of  mon  who  never  handled  a  gun.    Anot 
by  the  upper  classes  of  this  country,  who  for  many  goneratii 
have  been  educated  at  the  universities,  and  have  hud  their  rJassi 
cal  and  mathematical  abilities  developed  to  the  fullest  extent  by 
rivalry  for  honors.    Yet  now,  that  for  some  years  these  inirtjt 
tions  have  been  opened  to  dissenters  whose  parents  luiuullyi 
many  generations  have  had  no  such  training,  it  is  found 
these  dissenters  carry  off  their  full  share  or  even  more  than  tlidi 
share  of  honors.    We  thus  seo  that  the  theory  of  the  non-he 
of  acquired  characters,  whether  physical  or  mental,  is  sup 
by  a  considerable  number  of  facts,  while  few  if  any  are  di 
opposed  to  it.    We  therefore  propose  to  neglect  the  influeni 
education  and  habit  as  possible  factors  in  the  improvement  of 
race,  and  to  confine  our  argument  entirely  to  the  possibility 
improvement  by  some  form  of  selection.* 

Among  the  modern  writers  who  have  dealt  with  this  qucwticixfi 
the  opinions  of  Mr.  Galton  are  entitled  to  be  first  coir    ' 
cause  ho  liiis  studied  the  whole  subject  of  human  ffc 
most  thorough  manner,  and  has  perhaps  thrown  more  light  npo 
it  than  any  other  writer.    The  method  of  selection  by  w'  '  '    ' 
has  suggested  that  our  race  may  be  improved  is  to  be  ' 
into  action  by  means  of  a  system  of  marks  for  family  merit,  Ih^i 
as  to  health,  intellect,  and  n»oraIs,  those  individuals  who  etan- 
high  in  these  resjK'cts  being  encouraged  to  marry  early  by  stati 
endowments  sufficient  to  enable  the  young  couples  to  make  a  si 
in  life.    Of  all  the  proposals  that  have  been  made  tending  to 
.systematic  improvement  of  our  race, this  is  one  of  the  least  obJ€i 
iionable,  but  it  is  also, I  fear.araong  the  least  elTective.    Its 
ericy  would  undoubtedly  be  to  increase  the  number  and  to 
the  nt-andard  of  our  liighest  and  best  men,  but  it  would  at  t 
same  lime  leave  the  bulk  (if  the  population  II'     ~     '    "        ' 
but  slightly  diminish  the  rate  at  which  the  ,\        ■ 

supplant  or  to  take  the  place  of  the  higher.    What  wo  want 
not  .  '  "   '        'diilardofp     "     ■'ninther       '    '     ''   '    ■ 
ami  -t  bo  pri'i  «.  the  elih 

all  and  a  free  intermingling  of  the  rest. 

Something  of  this  kind  is  jiroposed  by  Mr.  Hir.am  M.  Si 
in  his  article  on  <)ur  Civilization  and   tlje  Marriage  Pnil 
already  referred  to.    This  writer  believes  that  civilizations  ]i«risl 


*  TlHne  win  dab*  nuiro  (nfaenallan  on  thli  (ulijecl  dioulil  vtaA  \f  cUcnaaa^  | 
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wealth  and  art  inoreaso,  corruption  creeps  in,  and  tho 
itiona  fail  in  tbo  work  of  progress  because  the  renewal 
.ilividaala  is  left  chiefly  to  the  unfit.    The  two  great  factoi-s 
lich  secure  perfection  in  each  animal  race — sexual  selection  by 
lich  the  fit  are  bom,  and  natural  eelection  by  which  the  fittest 
rvive — both  fail  in  the  case  of  mankind,  among  whom  are  hosts 
individuals  which  in  any  other  class  of  beings  would  never 
^vc  be«n  born,  or,  if  Ivjm,  would  never  sur^^ve.    He  argues  that, 
Im8  80mo  effective  measures  are  soon  adopted  and  strictly  en- 
cckI,  our  case  will  be  irremediable ;  and,  since  nattiral  selection 
80  largely,   recourse  must  be  had    to  artificial  selection, 
le  drunkard,  the  criminal,  the  diseased,  the  morally  weak 
never  come  into  society.     Not  reform  but  prevention 
lid  be  the  cry."    The  method  by  which  this  is  proposed  to  bo 
le  ij9  hinted  at  in  the  following  passages :  "  In  the  true  golden 
?,  which  lies  not  behind  but  before  us,  the  privilege  of  parent- 
will  bfl  esteemed  an  honor  for  the  comparatively  few,  and  no 
ill  be  born  who  is  not  only  sound  in  body  and  mind,  but 
>vo  the  average  as  to  natural  ability  and  moral  force"; 
t "  The  most  important  matter  in  society,  the  inherent 
'"  the  members  which  compose  it,  should  be  regulated  by 
^■ecialists." 

Of  this  projjosal  and  all  of  the  same  character  we  may  say, 

-il)ly  be  more  objectionable, even  if  we  admit 

;  i  ictuaj  in  securing  the  object  aimed  at.     But 

BO  thi«  U  more  than  doubtful ;  and  it  is  quite  certain  that  any 

'ice  with  personal  freedom  in  matters  so  deeply  aff ect- 

1 1  happiness  will  never  be  adopted  by  the  majority 

\  any  nation,  or  if  adopted  would  never  be  submitted  to  by  the 

lority  without  a  lifo-and -death  struggle. 

Another  poimlar  writer  of  the  greatest  ability  and  originality, 
has  recently  given  us  his  solution  of  the  problem,  is  Mr. 
it  Allen.    His  suggestion  is  in  some  respects  the  very  reverse 
i  tho  la!»t,  vft  it  is,  if  possible,  even  more  objectionable.    Instead 
Ij  rence  with  personal  freedom,  he  proposes  the  entire 

Itii .cgal  restrictions  as  to  marriage,  which  is  to  be  a  free 

limct  to  last  only  so  long  as  either  party  desires.    This  alono, 

sver,  would  have  no  effect  on  race-improvement,  except  prob- 

a  pnjjutlicial  one.    The  essential  part  of  his  method  is,  that 

rls  abouM  be  taught,  both  by  direct  education  and  by  the  influ- 

!.  that  the  duty  of  all  healthy  and  intellect- 

•  mothers  of  as  many  and  as  perfect  children 

poesibleL    For  this  purpose  they  are  recommended  to  choose  as 

^  •■    ^       .     ..      -       ,    .      "1, lest,  and  most  intellectual 

i  nations  of  parental  quali- 
wUioh   would  lo«Mi  to  the  production  of  offspring  of  the 
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highest  possible  cbarapter  aud  to  the  continual  advancement  o9 
the  race.*  I 

I  think  I  have  fairly  summarized  the  essence  of  Mr.  Onnfl 
Allen's  proposal,  which,  though  enforced  with  all  his  litcrr  '1 

and  piquancy  of  iIlustration>  can,  in  my  opinion,  only  ho  ;.  .,.  ..-J 
8cril>ed  by  the  term  already  applied  to  it  by  one  of  his  rovivwctM 
"  detestable."  It  purports  to  bo  advanced  in  tht?  interests  of  i\\m 
children  and  of  the  race ;  but  it  would  necessarily  impair  (hod 
family  life  and  parental  affection  which  are  the  piime  essentijda 
to  the  well-being  of  children  ;  while,  though  it  need  not  necooaa 
rily  produce,  it  would  certainly  favor,  the  increase  of  pure  Ben- 
sualism,  the  most  degrading  and  most  fatal  of  all  the  qaalitlM 
that  tend  to  the  deterioration  of  races  and  the  downfall  of  national 
One  of  the  modem  American  advocates  of  greater  liberty  of  di« 
vorce,  inthe  interest  of  marriage  itself,  thus  admirably  sammJ 
rises  the  essential  characteristics  and  purport  of  true  marria^l 
"  In  a  true  relation,  the  chief  object  is  the  loving  coropanionahifl 
of  man  and  woman,  their  capacity  for  mutual  help  and  happiue« 
aud  for  the  development  of  all  that  is  noblest  in  each  other.  Th* 
second  object  is  the  building  up  a  home  and  family,  a  place  ofl 
rest,  peace,  security,  in  which  child-life  can  bud  and  1 '  "  "  *1 

flowers  in  the  sunshine."  f    For  such  rest,  peace,  and  s^  .  .  ^     -J 

monence  is  essential  This  permanence  need  not  be  attained  hfk 
rigid  law,  but  by  the  influence  of  public  opinion,  and,  i  '  n 

still,  by  those  deep-seated  feelings  and  emotions  -w  rj 

favorable  conditions,  render  the  marriage  tie  stronger  and  it^ 
influence  more  beneficial  the  louger  it  endures.  To  mo  it  r  ■  -  -^1 
that  no  system  of  the  relations  of  men  and  women  could  J 

fatal  to  the  happiness  of  individuals,  the  well-being  of  child|^H 
or  the  advancement  of  the  nice,  than  that  proposed  by  Mr.  GF3H 
Allen.  I 

Before  proceeding  further  with  the  main  question  it  '-  -] 

sary  to  point  out  that,  besides  the  special  objections  to  e&ci.  -.  .„  J 
proposals  here  noticed,  there  is  a  general  and  fundamental  objeofl 
tion.    They  all  attempt  to  deal  at  once,  and  by  direr •  UVM 

i  enactment,  with  the  most  important  and  most  vital  <■.  izuaH 

relations,  regardless  of  the  fact  that  our  present  phase  of  sgoUfl 

f  is  not  only  extremely  iinp«:rfcct  '  1  ^H 

>ro.     How  can  it  be  possible  to    i  *^flll 

the  ri'lations  of  women  to  men  which  shall  be  best  alike  for  inclfl 
viduals  and  for  the  race,  in  a  society  in  wliich  fi  '  i 

portion  of  women  are  obliged  to  work  long  hoi  J 

*  !W  The  Gtrl  of  Uie  Future,  in  Tlie  ITnlrcrMi  Rcrivv,  M*;,  1890,  tail  ■  prrrlniJ 
iltMl  rialn  WimU  OD  th«  WooAii  Queallon,  In  Ui«  ForUiijtUtl/  C«i«ie«,  Oom 
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^^^^^^^        UUMAN  SELECTION. 

^^HTTObsistonco,  while  another  large  proporti^ 
HPn  or  luss  lucongenial  marriages  as  the  ouly  i 
B>me  amouut  of  personal  independence  or  phyll 
Bet  aiiy  one  consider,  on  the  one  hand,  the  lives  o^s^e  w^aiy/y  as 
^brtrsyed  in  the  society  newspapers  and  even  in  t^BTitlvertise- 
muuts  of  such  papers  as  The  Field  and  The  Queen,  with  their 
endl'  1  of  pleasure  and  luxury,  their  almost  inconceivable 

waBt*. -    -  and  extravagance,  indicated  by  the  cost  of  foniale 

drees  and  such  facts  as  the  expenditure  of  a  thousand  pounds  on 
jwera  for  a  single  entertainment;  and,  on  the  other  hand, 
Brrible  condition  of  millions  of  workers — men,  women,  and 
lildren — as  detailed  in  the  Report  of  the  Lords  Commission  on 
Jwcaf  ,  absolutely  incontestable  evidence,  and  the  still  more 

rfu  ■in  of  those  who  seek  work  of  any  kind  in  vain,  and, 

uiug  iheir  children  slowly  dying  of  starvation,  are  driven  in 
helplessness  and  despair  to  murder  and  suicide.    Can  any 
{htful  jHirson  admit  for  a  moment  that,  in  a  society  so  consti- 
ited  that  these  overwhelming  contrasts  of  luxury  and  privation 
looked  upon  as  necessities,  and  are  treated  by  the  Legislature 
matters  with  which  it  has  practically  nothing  to  do,  there  is 
lallost  probability  that  we  can  deal  successfully  with  such 
Bndous  social  problems  as  those  which  involve  the  marriage 
and  the  family  relation  as  a  means  of  promoting  the  physical 
moml  a<lvancoment  of  the  race  ?    What  a  mockery  to  still 
whiten  the  sepulchre  of  modern  society,  in  which  is  hid- 
**  all  maimer  of  corruption,"  with  schemes  for  the  moral  and 
tjTHical  advancement  of  the  race  I 

It  is  my  firm  conviction,  for  reasons  which  I  shall  state  prea- 
itly,  that  when  we  have  cleansed  the  Augean  stable  of  onir  exist- 
iooiri'     -   "iization,  and  have  made  such  arrangements  that 
'  sb&U  >  .  to  their  share  of  either  physical  or  mental  labor, 

ttd  that  oil  workers  shall  reap  the/i<ZZ  reward  of  their  work,  the 
f  the  race  will  be  insured  by  those  laws  of  human  devel- 
liat  have  led  to  the  slow  but  continuous  advance  in  the 
igliur  qualities  of  human  nature.    When  men  and  women  are 
free  to  follow  their  best  impulses ;  when  idleness  and  vicious 
'  naelass  luxury  on  the  one  hand,  oppressive  labor  and  starvation 
OD  t!  ,  are  alike  unknown;  when  all  receive  the  best  and 

most ;,^'h  education  that  the  state  of  civilization  and  knowl- 
edge »t  the  time  will  admit ;  when  the  standard  of  public  opinion 
18  !!«•■  "  and  the  best,  and  that  standard  is  systemati- 

eaUy  iie  young ;  then  we  shall  find  that  a  system  of 

Ifelectioa  will  come  spontaneously  into  action  which  will  steadily 
K^  '      "  \  or  and  more  degraded  tyjies  of  man,  and 

^^■1  lie  average  standard  of  the  race.    I  there- 

Bore  Htrongly  protest  agtdnst  any  attempt  to  deal  with  this  great 
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question  by  legal  enactments,  or  by  endeavoring  to  m 

opinion  as  to  the  beneficial  character  of  monogamy  . ,.  .....   , 

nenee  in  marriage.  That  the  existing  popular  o])inion  is  the  trntrl 
one  is  well  and  briefly  shown  by  Miss  Chapman  in  a  i  ■  | 

ber  of  Lippincotfs  Magazine;  and  as  her  statement  •  .  _  ,^-  \ 
expresses  my  own  views,  and  will,  I  think,  bo  spproved  by  mnetj 
thinkers  on  the  subject,  I  here  give  it :  I 

1.  Natur*  plainly  indicates  permanent  marriage  as  the  trno  bitmnn  reUtloc' 
The  Toang  of  tlic  bumau  pair  avoil  parental  corv  and  »uperviaion  for  a  grcaC  Dom- 
lier  of  jeara. 

3.  Inslinet  is  Btrongly  on  the  iiide  of  indlssolnble  marringe.  In  prnportim  at 
men  louve  lirutedom  behind  and  enter  Into  t}ic  fullneas  of  tlieir  bumaa  heritage, 
Iboy  will  cease  to  tolerate  the  idea  of  two  or  more  living;  partners. 

8.  nut<n-y  shows  conclnsively  that  where  divorce  bos  been  easy,  lio<uitlou 
neaa,  disorder,  and  often  complete  anurcby  baTO  prevailed.  The  history  of  ciiUi-l 
utlon  i«  the  liistory  of  adrance  in  monugoiur,  of  the  fidelitj  of  one  man  to  uoal 
woman,  and  one  woman  to  one  man. 

4.  Seitrhce  tells  tliu  same  tale.     Pbysiologj  and  hrgiene  point  to  tcmpcninoe,] 
not  riot.    Sociolngj  shntrs  bow  man.  in  cpito  of  himseti^  is  orer  striving,  through 
lower  forms,  upwai'd,  to  the  mnnognmio  relation. 

6.  Experience  demonstrates  to  ever/  one  of  ns,  individnalljr,  tJbe  siipcriority  i 
the  indissoluble  marriajje.     Wc  know  that,  speaking  broadly,  marriages  ' 
well  or  ill  ill  pruporiion  as  husband  and  Hite  are— lot  me  not  sa;  Ic. 

yiojal,  sinking  difTureucos  aud  o;eii  griovances  for  the  sake  of  diUdrcn  ood  iur  ih« 

Btke  of  example. 

"  We  liavo  now  to  consider  what  would  be  the  probable  effect  oi 
a  condition  of  social  advancement,  the  essential  characteristica  oi 
which  have  been  already  hinted  at,  on  the  two  ^-i 
the  increase  of  population,  aud  the  continuous  iv^  -of 

the  race  by  some  form  of  selection  which  we  have  reasou  to  bo- 
dieve  is  the  only  method  available.     In  order  to  make  thi 
Riowever,  and  in  ortler  that  we  may  fully  realize  the  fori  i 

would  come  into  play  in  a  just  and  rational  state  of  society,  sucUl 
us  may  certainly  be  realized  in  the  not  distant  ftjtur>  "  M  b^ 
H'ci'-ssary  to  have  u  clear  conception  of  its  main  elm  ucsJ 

For  this  purpose,  and  without  committing  myself  in  any  way  Um 
an  approv.tl  of  uU  the  dot.{vili*  of  his  scheme,  I  shall  make  use  od 
Mr.  Bellamy's  clear  and   forcible  picture  of  the  society  of  thcJ 
Uutttro,  Its  ho  supposes  it  may  exist  in  America  in  little  moral 
ftban  a  century  hence.*  I 

The  essential  ptHncipla  on'  which  Bociety  is  suppOiRed  to  ha 
founded  is  that  of  a  nily.    As  in  .  ' 

family,  the  elder^'  f!  Imvn  i.YHf-. ,.     ,    .,  J 

duties,  and  the  v  ■  rmine  the  goni<nU  roodfl 

of  liv  '  working,  wiLh  Uio  iuli.  leration  for  the  oooJ 


*  Uivklag  tkiuk««i<d.    Sa*  wpecUll;  diajilwi  tU,  l«,  tit,  laA  xi< 
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renionco  ivnd  real  well-being  of  the  younger  members,  and  with  a 
■■cognition  of  their  essential  indepemlence.     As  in  a  family,  the 
Kniu  comforts  and  enjoyments  are  secured  to  all,  and  the  very 
id«o  of  making  any  difference  in  this  respect  to  those  who  from 
^I'ntal  or  physicul  disability  are  unable  to  do  so  much  as  others, 
Hfcver  occurs  to  any  one,  since  it  is  opposed  to  the  essential  prin- 
Bples  on  which  a  true  society  is  held  to  rest.    As  regards  educa- 
^on  all  have  the  same  advantages,  and  all  receive  tlie  fullest  and 
bt'st  training,  both  intellectual  and  physical ;  every  one  is  encour- 
HigiKl  to  follow  out  those  studies  or  pursuits  for  which  they  are 
MCst  fitted,  or  for  which  they  exliibit  the  strongest  inclination. 
Hhia  education,  the  complete  and  thorough  training  for  a  life  of 
Bwfulncjjs  and  enjoyment,  continues  in  both  sexes  till  the  age  of 
B«renty-one  (or  thereabouts),  when  all  alike,  men  and  women,  take 
their  place  in  the  ranks  of  the  industrial  army  in  which  they  serve 
Lf'       '  vH.     During  the  latter  years  of  their  education,  and 

Idi  II  ceediiig  three  years  of  industrial  service,  every  op- 

portunity ifl  given  them  to  see  and  understand  every  kind  of  work 
K   '         1  pried  on  by  the  community,  so  that  at  the  end  of  the  term 
Kf  ion  they  can  choose  what  department  of  the  public  serv- 

Be  they  prefer  to  enter.    As  every  one — men,  women,  and  chil- 
B«D  alike — receive  the  same  amount  of  public  credit — their  equal 
^■aru  of  the  products  of  the  labor  of  the  community,  the  attract- 
mcness  of  various  pursuits  is  equalized  bj*  differences  in  the  hours 
Bf  labfir,  in  holidays,  or  in  special  privileges  attached  to  the  more 
■U«A^reeable  kinds  of  necessary  work,  and  these  are  so  modified 
■r  o  to  time  that  the  volunteers  for  every  occupation  are 

^il    .._.    ..iiout  equal  to  its  requirements.    The  only  other  essential 
feature  that  it  is  necessary  to  notice  ft)r  our  present  purpose  is 
the  8y»t<?!n  of  grades,  by  which  good  conduct,  industry,  and  intel- 
ligence) in  every  department  of  industry  and  occupation  are  fully 
recognuted,  and  lead  to  appointments  as  overseers,  superintend- 
^^^or  general  managers,  and  ultimately  to  the  highest  offices  of 
^^Hkate.     Ever>-  one  of  these  grades  and  appointments  is  made 
Bbblic ;  and  as  they  constitute  the  only  honors  and  the  only  dif- 
^prenr  ~     '  ^ank,  with  corresponding  insignia  and  privileges,  in 
HI  oi  equal  b<xly  of  citizens,  they  are  highly  esteemed, 

Bid  WTTO  OS  ample  inducements  to  industry  and  zeal  in  the  pub- 
^fc  sonrico. 

At  finit  sight  it  may  npjiear  that  in  any  state  of  society  whose 
seer"  ires  were  at  all  like  those  here  briefly  outlined,  all 

be  u. .....  .    .;  rainta  tti  early  marriage  as  they  now  exist  would  be 

pooved,  anil  that  a  rate  of  increase  of  the  population  unexam- 
kB  ■  era  would  be  the  result,  leading  in  a  few 

PSr..  :.;ilty  in  obtaining  subsistence,  which  Malthus 

B»  Bhowo  to  bo  (he  inevitable  result  of  the  normal  rate  of  in- 
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crease  of  mankind  when  all  the  positive  as  wfill  &a  the  prcvnii 
checks  are  rpmovod.     As  the  positive  checks — which   may' 
hriefly  summarize<l  as  war,  i)estilence,  and  famine — are  suppoeg^ 
to  be  non-existent,  what,  it  may  he  asked,  are  the  prevet 
checks  which  are  suggested  as  being  capabh?  of  rcKlucing  tho  i 
of  increase  within  manageable  limits  ?     This  very  retwonahL 
question  I  will  now  endeavor  to  answer. 

The  first  and  most  important  of  the  checks  upon  a  too  rapid 
increase  of  population  will  be  the  comparatively  late  avemg 
period  of  marriage,  which  will  bo  the  natural  result  of  the  v«; 
conditions  of  society,  and  will  besides  bo  inculcated  during  th^ 
period  of  education,  and  still  further  enforced  by  public  opinion 
As  the  period  of  systematic  education  is  supposed  to  extend  to 
the  age  of  twonty-one,  up  to  which  time  both  the  mental  and 
ph3rsical  powers  will  be  trained  and  exercised  to  their  fullest 
capacity,  the  idea  of  marriage  during  this  period  will  rarely  lf« 
entertained.  During  the  last  year  of  eilucution,  however,  tho 
subject  of  marriage  will  be  dwelt  upon,  in  its  bearing  on  indiviJ.^ 
tial  happiness  and  on  social  well-being,  in  relation  to  the  wolfar 
of  the  next  generation  and  to  the  continuous  development  of  th« 
race.  The  most  careful  and  deliberate  choice  of  partners  for  Hf^ 
will  be  inculcated  as  tho  highest  social  duty;  while  the  yoouj 
women  will  be  so  trained  as  to  look  with  scorn  and  loathing  i 
all  men  who  in  any  way  willfully  fail  in  their  duty  to  socie 
on  idlers  and  malingerers,  on  drunkards  and  liars,  on  the 
the  cruel,  or  the  vicious.  They  will  be  taught  that  the  happi 
of  their  whole  lives  will  depend  on  the  care  and  delib' 
which  they  choose  their  husbands,  and  they  will  be  ii 
cept  no  suitor  till  he  has  proved  himself  to  be  worthy  of 
by  the  place  he  holds  and  the  character  he  bears  among  his  fellow- 
laborers  in  the  public  service. 

Under  social  conditions  which  render  every  woman  absolute]] 
independent,  so  far  as  the  necessaries  and  comforts  of  existence 
are  concerned,  surrounded  by  the  charms  of  family  life  and  thfl 
pleasures  of  society,  which  will  be  far  greater  than  anything  w« 
now  realize  when  all  possess  the  refinements  derived  from  th< 
beat  possible  education,  and  all  are  relieved  from  sordid  cares  aa^ 
tl»it  '"  for  mere  <  ,  is  it  not  in  the  hi^ 

proii  -;it  marriage  v       .    ;  .ly  take  place  till  the  \ 

had  throe  or  four  years'  experience  of  tlie  world  after  leavinj 
'    "  '        '     till  the  ago  of  tv  "  -  •■    -  p^ 

;od  till  thirty  oi     .  hn 

shown,  from  the  best  rtatisticB  available,  that  if  we  oomi 


reoco,  largo  as  il  i«,  only  rvprusents  a  portion  of  tho  effect  on  tk 
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■  <{  papulation  caused  by  a  delay  in  the  average 

>f  ;,'e.     For  when  the  age  of  marriage  is  delayed  the 

timu  between  successive  generations  is  correspondingly  length- 

euod ;  while  a  still  further  effect  is  produced  by  the  fact  that  the 

jrt'ottT  the  average  age  of  marriage  the  fewer  generations  are 

live  at  the  same  time,  and  it  is  the  combined  effect  of  these  three 

srs  that  determines  the  actual  rate  of  increase  of  the  popola- 

Bat  there  is  yet  another  factor  tending  to  check  the  increase 

>f  population  that  would  come  into  play  in  a  society  such  as  we 

Sav«  boen  considering.     In  a  remarkable  essay  on  the  Theory  of 

fl  ion,  Herbert  Spencer  has  shown,  by  an  elaborate  discus- 

the  phenomena  presented  by  the  whole  animal  kingdom, 

!iAt  tb©  maintenance  of  the  individual  and  the  propagation  of  the 

inversely,  those  species  and  groups  which  have  the 

land  most  uncertain  lives  producing  the  greatest  number 

of  oflFspring ;  in  other  words,  individuation  and  reproduction  are 

But  individuation  depends  almost  entirely  on  the 

;  and  specialization  of  the  nervous  system,  through 

rhich,not  only  are  the  several  activities  and  co-ordinations  of  the 

I  organs  carried  on,  but  all  advance  in  instinct,  emotion, 

duflollect  is  rendered  possible.    The  actual  rate  of  increase  in 

man  has  boon  determined  by  the  necessities  of  the  savage  state, 

in  which,  as  in  most  animal  species,  it  has  usually  been  only  just 

sofficient  to  maintain  a  limited  average  population.    But  with 

ition  the  average  duration  of  life  increases,  and  the  possible 

of  population  under  favorable  conditions  becomes  very 

it,  because  fertility  is  greater  than  is  needed  under  the  new 

jndjtions.     The  advance  in  civilization  as  regards  the  preserva- 

ion  of  life  has  in  recent  times  become  so  rapid,  and  the  increased 

development  of  the  nervous  system  has  been  limited  to  so  small 

,e  1  of  the  whole  population,  that  no  general  diminution  in 

has  yet  occurred.     That  the  facts  do,  however,  accord 

rith  the  theory  is  indicatetl  by  the  common  observation  that 

i  tl  parents  do  not  as  a  rule  have  large  families, 

ipid  increase  occurs  in  those  classes  which  are 

in  the  simpler  kinds  of  manual  labor.    But  in  a  state  of 

iety  in  which  all  have  their  higher  faculties  fully  cultivated 

and  folly  exercised  throughout  life,  a  slight  general  diminution 

fertility  wouM  at  once  arise,  and  this  diminution,  added  to 

caused  by  the  later  average  period  of  marriage,  would  at 

i  bring  the  rate  of  increase  of  population  within  manageable 

lita.    The  same  general  principle  enables  us  to  look  forward  to 
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Tiliat  distant  future  when  the  world  will  be  fuh  v   i 
foot  confidence  that  an  eqnilibrinm  between  tho  1 
rates  will  then  be  brought  about  by  a  combination  of  physiwi 
and  social  agencies,  and  the  bugbear  of  over-populutiou  bvcome 
finally  extinct.* 

There  now  only  remains  for  consideration  the  means  by  which, 
in  such  a  society,  a  continuous  improvement  of  the  race  could  be 
brought  about,  on  the  assumption  that  for  this  purjwse  educt^ 
tion  is  powerless  its  a  direct  agency,  since  its  effects  are  not  heredi- 
tary, and  that  some  form  of  selection- is  an  absolute  necessity. 
This  improvement  I  believe  will  certainly  bo  effetHed  throngh 
the  agency  of  female  choice  in  marriage.  Let  us,  therefore,  con- 
sider how  this  would  probably  act. 

It  will  be  generally  admitted  that,  although  many  women  noir 
remain  unmarried  from  necessity  rather  than  from  choi( 
are  always  a  considerable  number  who  feel  no  strong  Lnc 
to  marriage,  and  who  accept  husbands  to  secure  a  subsistenoo  or 
a  home  of  their  own  rather  than  from  personal  affection  or  soraal 
emotion.  In  a  society  in  which  women  were  all  pecuniarily  in- 
dependent, were  all  fully  occupied  with  public  duties  and  intel- 
lectual or  social  enjoyments,  and  had  nothing  to  gain  by  mar- 
riage .18  regards  material  well-being,  we  may  be  sure  that  tho 
number  of  the  unmarried  from  choice  would  largely  increase.  It 
would  probably  come  to  be  considered  a  degradation  for  any 
woman  to  marry  a  man  she  could  not  both  love  and  esteem, 
this  feeling  would  supply  ample  reasons  for  either  aljstainiag 
from  marriage  altogether  or  delaying  it  till  a  worthy  and  sym- 
pathetic husband  was  encoontored.  In  man,  on  the  other  hand, 
the  jinstjion  of  love  is  more  general,  and  usually  stronger;  and  a« 
in  such  a  society  as  is  here  postulated  there  would  be  no  way  of 
gratifying  thus  passion  but  by  marriage,  almost  every  woman 
would  receive  offers,  and  thus  a  powerful  selectivr 
rest  with  the  female  sex.  Under  the  system  of  t  ■  '■ 
public  opinion  here  suggested  there  can  bo  no  doubt  how  th 
l«electi(m  would  bo  exercised.  The  idle  and  the  selfish  would  b<j 
Ifclmost  universally  rejected.  The  diseased  or  the  weak  in  intel- 
lect wotild  also  usually  remain  unmarried ;  while  those  who  ex- 
hibited any  tendency  to  insanity  or  to  hereditary  disease,  or  who 
possessed  any  congenital  deformity,  would  in  hardly  any  r««>  fin 
1 1  ,  because  it  would  be  considered  an  offense  ag.'  ii.i.y 

•t'-  - u  mc»an«  of  perpetuating  such  diseases  or  iini)t.i .. , 

We  must  also  take  into  account  a  special  factor  hit 
Tjelieve,  unnoticed  in  thisronnoetion,  that  would  in  all 


*  X  Tbcorx  of  PopuUUnn  il>s>iicvi|  from  thi-  Gcncnl  l«w  ed  Aairaal  Fcitllltjr. 
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^^^Eifvthc  soloction  thus  exercised.  It  is  well  known  that 
HRDes  are  hirgely  in  excess  of  males  in  our  existing  population, 
ud  this  fact,  if  it  were  a  necessary  and  permanent  one,  would 
^BoAJPi-Weaken  the  selective  agency  of  women,  as  it  undoubtedly 
^068  ninr.  But  there  is  good  reason  to  believe  that  it  will  not  be  a 
■fermaQent  feature  of  our  population.  The  births  always  give  a 
Krg»r  proportion  of  males  than  females,  varying  from  throe  and 
B  half  to  four  per  cent.  But  boys  die  so  much  more  rapidly  than 
Hrla  that  when  we  include  all  under  the  age  of  five  the  numbers  are 
■early  equal.  For  the  next  five  years  the  mortality  is  nearly  the 
■UDo  in  Ixith  sexes  ;  then  that  of  females  preponderates  up  to  thirty 
Bars  of  nsd;  then  up  to  sixty  that  of  men  is  the  larger,  while  for 
Bho  rest  of  life  female  mortality  is  again  greatest.  The  general 
jtesult  is  that  at  the  ages  of  most  frequent  marriage — from  twenty 
to  thirty-five — females  are  between  eight  and  nine  per  cent  in 
^c«3a  of  males.  But  during  the  ages  from  five  to  thirty-five  we 
ftid  a  wonderful  excess  of  male  deaths  from  two  preventible 
^uses — "accident "  and  "  violence."  For  the  year  18S8  the  deaths 
Bom  these  causes  in  England  and  Wales  were  as  follows: 
^^H  Hales      (S  to  36  years),  4,15S. 

^^^  Females  (5  to  35  years),  1,100.* 

Here  we  have  an  excess  of  male  over  female  deaths  in  one  year 
of  S.O.W,  all  between  the  ages  of  five  and  thirty-five,  a  very  large 
portion  of  which  is  no  doubt  duo  to  the  greater  risks  run  by  men 
«)(!  boys  in  various  industrial  occupations.  In  a  state  of  society 
in  which  the  bulk  of  the  population  were  engaged  in  industrial 
work  it  i«  quite  certain  that  almost  all  these  deaths  would  be  pre- 
Tuntwl,  and  thus  bring  the  male  population  more  nearly  to  an 
equality  with  the  female.  But  there  are  also  many  unliealthy 
I  li  men  are  exclusively  engaged,  such  as  the 

^ :  I,  the  white-lead  manufacturers,  and  many 

others;  and  many  more  men  have  their  lives  shortened  by  labor 
^  unventilated  workshops,  to  say  nothing  of  the  loss  of  life  in 
Var.     When  the  lives  of  all  its  citizens  are  accoimted  of  equal 
▼alae  to  the  community,  no  one  will  be  allowed  to  suflFer  from 
v:  "  -■' '  -lis  as  these;  and  this  will  still  further  reduce 

■1  1  as  compared  with  that  of  women.    On  the 

Mi<»lu,  then,  it  seems  highly  probable  that  in  the  society  of  the 
HlHrt*  the  superior  numbers  of  males  at  birth  will  be  maintained 
^^^^ho^tUfe,  or,  at  all  events,  during  what  may  be  terme<l  the 
^^^^^^^H period.  This  will  greatly  increase  the  influence  of 
P^^^^^^^  '"^provemont  of  the  race.  Being  a  minority,  they 
|»  -'ht  after,  ami  will  have  a  real  choice  in  marriage, 

which  is  fftrttly  the  cutse  now.    This  actual  minority  being  fur- 

^^H  *  lABual  Ocport  of  tli«  RcgUtnir  Gcucrat,  1888,  pp,  lOfi-7. 
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ther  increased  by  those  who,  from  the  varioua  cause's  already  T^ 
ferred  to,  abstain  from  mai-riage,  will  cause  considerable  nam- 
bers  of  men  to  remain  permanently  unmarried,  and  as  thc«e  will 
consist  very  largely,  if  not  almost  wholly,  of  those  wh<i  ana  tlt^ 
least  perfectly  developed  either  mentally  or  physically,  tho  con 
Btaut  advance  of  the  race  in  every  good  quality  will  bo  inaurvd. 

This  method  of  improvement  by  elimination  of  tho  wi 
many  advantages  over  that  of  securing  the  early  marriagi. 
best.  In  the  first  place,  it  is  the  direct  instead  of  the  indirect  way^ 
for  it  is  more  important  and  more  beneficial  to  society  to  impro 
the  average  of  its  members  by  getting  rid  of  the  lowest  t 
than  by  raising  the  highest  a  little  higher.  Exceptionally  grcal 
and  good  men  are  always  produced  in  sufficient  numbers,  an< 
have  always  been  so  produced  in  every  phase  of  civilization.  W( 
do  not  need  more  of  these  so  much  as  we  need  less  of  the  Wi 
and  the  bad.  This  weeding-out  system  has  been  the  method 
natural  selection  by  which  the  animal  and  vegetable  worlds  havi 
been  improved  and  developed.  The  survival  of  the  fittest  • 
tho  extinction  of  the  unfit.  In  nature  this  occurs  perpeti...,.^ 
an  enormous  scale,  because,  owing  to  the  rapid  increase  of  tu 
organisms,  the  unfit  which  are  yearly  destroyed  fonn  a  large 
portion  of  those  that  are  bora.  Under  our  hitherto  impo: 
civilization  this  wholesome  process  has  been  checked  as  regard 
mankind ;  but  the  chock  has  been  the  result  of  the  devel 
of  the  higher  attributes  of  our  nature.  Humanity — tho  esi*' 
hunxan  emotion — has  caused  us  to  save  tho  lives  of  the  weak 
suffering,  of  the  maimfd  or  imjierfeot  in  mind  or  iMvly.  This 
to  some  extent  been  antagonistic  to  pliysical  and  even  iutello 
race-improvement ;  but  it  has  improved  us  morally  by  the  con- 
tinuous development  of  the  characteristic  and  crowning  grace  of 
our  human,  as  distinguished  from  our  animal,  nature.  ^ 

In  the  society  of  the  future  this  defect  will  be  remedied,  na^| 
by  any  diminution  of  our  humanity,  but  by  encouraging  tho  ac^ 
tivity  of  a  still  higher  human  characteristic — adniiriUifin  of  all 
that  is  l)eautiful  and  kindly  and  self-sacrificing,  repu;-  i  all 

tlittt  is  selfish,  base,  or  cruel.    When  we  allow  ourt..  . .   ., 
guided  by  reason,  justice,  and  public  spirit  in  our  dealings 
our  fellow-men,  and  dttormine  to  ab<jlish  poverty  by  reci 
tho  equal  rights  of  all  the  citizens  f)f  our  common  land  to  an  eq 
share  of  the  wealth  which  all  combine  to  produce — whon  wo  ha 
thus  8olve<l  the  lesser  problem  of  a  rational  social  organization 
a<lapte<l  to  secure  the  equal  well-being  of  all,  then  we  may  safel; 
leave  the  far  greater  and  deeper  problem  of  the  improvement 
thor       '    ''        '•      .    '     •    '    ,md  pure  lustinctaof  the  Womei 

of   t .  .  KlW. 
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SCHOOL   LIFE   IN  RELATION  TO  GROWTH  AND 

HEALTH.' 

Bt  P»of.  AXEL  KEY  (o»  Stocihoiji). 

^NE  of  our  highest,  and  at  the  same  time  one  of  the  pleasant- 
c«t,  ohjects  in  life  is  the  instruction  of  our  children.  It  is 
luty  to  promote  their  physical  and  mental  health  by  all  the 
in  our  power  ;  and  the  success  of  our  efforts  to  that  end  is 
le  of  our  greatest  joys.  The  doubt  has  gradually  grown  strong 
modern  instruction  at  home  and  in  school,  as  a  whole,  is 
cdd  and  guided  that  the  aim  of  a  sound  mind  in  a  sound 
iy,  which  should  never  he  left  out  of  sight,  is  reached.  More 
r-<  sharply  is  the  question  of  the  influence  of  the  present 
>tem  on  the  growing  youth  debated  in  every  enlightened 
)aulry  of  Europe.  More  and  more  distinctly  is  it  declared,  espe- 
lly  from  the  side  of  the  doctors,  that  the  school  imposes  too 
^(sat  demands  upon  the  young  organism  in  the  critical  period 
its  growth  ;  that  it,  as  well  as  all  our  education,  seeks  too  one- 
lodly  to  stimulate  mental  growth,  and  that  the  physical  develop- 
it  is  thereby  so  neglected  that  great  dangers  arise,  perhaps 
,  for  the  whf)le  life,  to  the  b(Kly  as  well  as  to  the  closely  related 
ll  health.  Much  as  has  been  thought  and  written  on  the  sub- 
and  much  as  school  hygiene  has  been  advanced  recently, 
'■■■  '.rations  of  the  condition  of  children's  health  in 
hitherto  been  made  in  other  countries  than  Den- 
mark and  Sweden,  and  a  practical  basis  for  conclusions  on  the 
therefore  wanting.  The  first  fundamental  research  was 
1  by  Dr.  Uertel  in  Copenhagen  in  1881,  and  its  result  was 
significant  that  a  special  hygienic  commission  was  appointed 
i  examine  the  conditions  of  health  in  all  the  schools  of  the  king- 
dom. At  the  same  time  a  grand  school  commission  was  named 
^y  thtj  Qovomment  of  Sweden  to  inquire  into  the  organization  of 
le  whole  higher  school  life.  This  commission,  of  which  I  am  a 
iber,  has  examined  nearly  fifteen  thousand  boys  from  the  mid- 
lools  or  the  preparatory  schools  for  the  university,  and  three 
,  girls  in  the  private  girls'  schools,  in  reference  to  their 
has  measured  and  weighed  them.  The  results  of  these 
show  that  boys  pass  through  three  distinct  periods  of 
)wth :  a  moderate  increase  in  their  seventh  and  eighth  years ;  a 
weaker  growth  from  their  ninth  to  their  thirteenth  years,  and  a 
mo*!?'  •  ■  ■  -16  in  height  and  weight  from  their  four- 

_iMDt  j'ears,  or  during  the  perio<l  of  puberty. 

*  AiUlMM  before  tli«  lotenutional  Medial  Congreiw  in  Berlin.     Trtuulatod  for  the 
I  HoDlhl;  from  the  IntematioDalc  ktinigcbo  Rundncbau. 
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Tho  growth  continues  after  tho  last  period,  but  more  elowljr. 
The  development  of  girls  also  presents  distinct  periods,  but  the 
changes  occur  a  few  years  earlier  than  in  boys.  It  may  b©  men- 
tioned for  comparison  that  American  boys  are  taller  ;  ier 
than  Swedish  boys  during  the  j)eriod  of  puberty,  but  \  ■  ker- 
wise  the  Swedes  excel  all  other  boys  and  pass  the  Americans  in 
their  niuoteeuth  year.  Dauish  boys  compare  well  '  '  " 
and  Hamburg  boys,  attcording  to  Kotelmaun's  n 
very  near  to  them.  The  smallest  boys  examined  were  those  in 
Belgium  and  northern  Italy.  Swedish  girls  are  decidedly  tullcgr 
and  have  greater  weight  than  the  girls  examined  in  other  couo- 
tries.  Comparing  the  subjects  by  stations  in  life,  the  more  rajiid 
growth  begins  a  year  earlier  in  the  children  of  the  well-to-dn 
classes  than  in  those  of  the  poorer  classes.  Scanty  and  hard  con- 
ditions of  life  are  restrictive  and  hindering  to  the  growth  of  cliU- 
drcn.  Tho  slow  growth  of  the  poorer  children  previous  to  the 
period  of  puberty  is  prolonged  at  the  cost  of  the  latter ;  it  Ik  im  if 
something  hindered  these  children  from  entering  their  pericnl  of 
more  rapid  development  in  the  same  year  of  their  life  as  children 
living  in  better  circumstances.  The  development  of  puberty  is 
delayed  in  them,  but  as  soon  as  it  is  begun  it  goes  on  with  in- 
creased rapidity,  and,  in  spite  of  the  delay,  is  complet<>d  in  the 
sanio  year  as  it  is  in  the  better  situated  children.  We  see  her«  a 
jptriking  example  of  the  elasticity  that  resides  in  children 
Bissorts  itself  in  the  processes  of  grovrth.  A  feather  can  be 
very  forcibly  or  nearly  doubled  up,  without  losing  the  powe*  ol 
springing  back  to  its  former  condition.  But  if  the  pres.sure  is  too 
Iptrong  or  lasts  too  long,  the  power  is  lost — the  quill  gives  way  or 
acquires  a  permanent  set.  So  a  child  which  has  been  held  back 
in  it*  growth  by  nnfavorable  circumstances  has  a  marvelouj 
power  of  winning  back  what  it  has  lost,  and  nf  i*eturning  in 
growth  to  its  dovelopmont-curve.  But  if  the  disturbing  iuilu- 
eiii^s  take  too  sharp  a  hold  or  jjcrsist  too  long,  tho  child  contiiiiM<s 
8o  far  bjickwanl  in  its  development  that  it  is  never  able  to  Dutk« 
it  nonnal  again. 

It  ia  an  interesting  question,  and  especially  important  in  rela- 
tion to  education,  whether  tho  growth  of  children  govs  on  evenly 
during  the  diiTorent  scnsons,  in  summer  and  winter.  Some  pene- 
trating rofioarchc's  in  this  matter  have  been  made  by  Pastor 
Malling-Haniten,  superintendent  of  an  institute  for  the  deaf  and 
d       '    "     "         '  '    .       '■        ■      "  ■  Mrcn  exhibit  » 

v>  'or  to  thf*  fD'l 

of  .March.    Tbia  period,  which  includes  all  the  winter  moi 
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nxluced  to  a  minimum. 


in- 
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Bird  perioil,  continuing  to  the  eml  of  Novombor,  in  which  the 

^(^roase  in  ht^ight  is  very  Email  and  the  gain  in  weight  very 

■U'ge^    Th)]  ilaily  accession  of  weight  ia  often  three  times  as  great 

aa  during  the  winter  months ;  and  an  earlier  beginning  of  the 

Biimmur  vacation  will  be  acrcompanied  by  a  stronger  growth  in 

weight  during  the  holiday  time.    These  facta  are  of  great  moment 

to  determine  the  best  arrangement  of  vacations — an  im- 

1  juestion  in  school  management. 

■  From  this  discussion  of  the  different  phases  in  their  growth  I 

^ka  I     ''      "     :st>a  of  our  school  children.    First,  according  to 

H^b>  ^  of  fifteen  thousand  boys  in  the  middle  schools, 

Burc  thHH  one  third  are  ill  or  ai'e  afflicted  with  chronic  maladies. 

Biort--«iglite<lne8s,  which  is  demonstrably  for  the  most  part  in- 

Hbcod  by  the  overtaxing  of  the  eyes  in  school-work,  and  well 

■H-'ritj)  the  name  of  school -sickness,  rises  rapidly  in  height  of 

prevalence  from  class  to  class.    Thirteen  and  a  half  per  cent  of 

th«  boya  suffer  from  habitual  headache,  and  nearly  thirteen  per 

;iallid  ;  and  other  diseases  arise  in  the  lower  classes  and 

..,:iue  to  rise  again  in  the  upper  classes.    Diseases  of  the 

are  most  frequent  among  organic  disordere.    Diseases  of 

n-t  and  intestinal  disorders  show  a  considerable  tendency  to 

iN'j  in  the  higher  classes.    As  to  the  average  of  illness  in  the 

•unt  classes,  it  appears  that  in  Stockholm  seventeen  per  cent 

"Idren  in  the  first  class  were  ill  at  the  end  of  the  first 

_     ir.     In  the  second  school  year  the  illness-curve  rose  to 

Uurty 'Seven  per  cent,  and  in  the  fourth  class  to  forty  per  cent. 

'^'  '    '  '    "  t)f  illness  during  the  first  school  year  is 

d  in  all  the  schools ;  and  corresponding 

tiona  were  brought  to  light  in  the  examinations  of  Danish 

A  Bickncsa  ratio  of  34'4  per  cent  was  found  as  early  as  in 

Bt  classes  of  the  middle  schools.    The  illness-curve  rose 

In  the  first  classes,  reached  its  first  maximum  in  the  third  class, 

'"k  and  rose  again  in  the  iipjier  classes.    These  wavering 

3  can  not  be  founded  in  the  organization  of  the  school. 

■  burden  of  work  on  the  pupil  rises  incessantly  from  class  to 

>  and  the  boys  live  continuously  under  the  same  hygienic  con- 

lionn  in  the  same  places,  and  in  the  same  school  and  parental 

'ist  be  a  deeper  underlying  cause.    A  look  at  the 

h     ^  !  the  boys  shows  that  the  remarkable  rise  of  the 

eickniMS-carve  in  the  preparatory  schools  and  the  lower  classes  of 

'  "        '      '        ''urs  exactly  during  the  period  from  seven  or 

.  '  n  years,  the  very  time  that  has  been  shown 

to  be  one  of  weaker  growth  in  boys.    But  as  soon  as  the  stronger 

Mr      ■'      '       '     '        "  '      Mecially  during  the  lait  years  of 

■^  it  ia  most  rapid,  the  curve  sinks 

Hum  class  to  ciasa,  from  year  to  year,  till  the  year  in  which  the 
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important  change  is  completed.    Imraediatoly  sf '  t^H 

reached,  wheu  the  yearly  increase  in  weight  and  L..^..l  ^. o;aW| 
diminish  rapidly,  the  sickness-curve  again  rises  very  fiujU  Thj 
most  healthy  of  all  the  years  of  youth  is  with  boy-  "^H 

teenth,  which  is  also  one  of  the  two  years  of  moet  ac ;  , ,  'wH 
The  eighteenth,  on  the  contrary,  which  follows  immediateli 
uj)on  the  attainment  of  puberty,  appears  to  be  a  very  unhealtlta 
year.  I 

All  tbis  indicates  undoubtedly  that  during  the  period  of  weal 
growth  which  precedes  the  coming  on  of  puberty,  and  durinJ 
which  our  pupils  are  passing  through  the  preparatory  or  lowaal 
olaeses  of  the  middle  schools,  the  power  of  resistance  of  the  yoatM 
ful  organism  against  external  influences  is  diminished.  During 
the  periled  of  development  of  puberty,  on  the  other  hand,  wlua 
the  youthful  life  is  approaching  maturity  with  all  it^  erwal^H 
force,  the  capacity  for  resistance  rises  from  year  to  year,  and^H 
liability  to  illness  falls,  reaching  its  minimum  in  the  last  yvar  ol 
that  period.     Immediately  afterward  sets  in  anotli-  i  of 

diminished  capacity  for  resistance,  which  usually  incl  i  last, 

years  of  school  life. 

Among  the  school  girls,  the  future  mothe-rs  tf 
oomo,  iuvostigatiims  iustitxitfd  in  thirty-five  scl; 
thousand  and  seventy-two  pupils  brought  out  a  fearful  tuuoii 
of  illness.    Sixty-one  i>er  cent  of  the  whole,  all  V'  i?  to 

well-to-do  classes,  were  ill  or  afflicted  with  seri.  -oic 

orders ;  thirty-six  per  cent  were  suffering  from  chlorosis,  and 
many  from  habitual  headache ;  at  least  ten  per  cent  had  efit 
disorder,  etc.    Such  a  condition  of  health  in  Swedish  girls,  \ 
ing  worse  in  the  years  preceding  puberty  and  during  its 
ning,  while  it  is  not  notably  improved  in  the  last  years 
period,  certainly  deserves  careful  attention.    The  explanation 
it  is  easily  found  in  the  meth'xl  of  instruction  for  girls  as  a  whol^ 
and  in  the  organizjition  of  girls'  schools  after  the  pattern  of  boj 
schools.    The  amount  of  work,  sitting  still,  etc.,  exacted  of 
girl  is  not  (■  nt  with  her  health  d'    •  •        ,;( 

"NVithout  gui  .  pai-ticulars  as  to  thi  18 

tho  health  of  growing  children  which  proceed  from  their  bani4 
or  may  be  brought  out  in  c^  '  n  with  t1         '      ' 

work,  it  is  still  manifest  tha;  ,  ili>n  of  . 

hare  to  boar  undor  present  school  rcci  1  ■!  ns  far  exct^iis  what  1 
permissible,  and  is  to  a  large  extent  rec.pua2iiblo  for  the  liability  1 
school  children  to  iUnesa. 

'I  timo  d;-  1  by  th. 

cla;-    ..I'M?  is»,  n<'( _  ;     ..;••  fV"'"  ' 

hours  in  the  lowest  clawMw ;  and  it  r ;  . 

till  in.  tho  upper  olasMC  olovon  or  iwiUvft  Lwurs  uK)  nii|uitMi. 
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^^Home  hero  given  is  the  average,  and  private  instmction  and 
Mmbnal  study  hours  are  not  included,  it  is  easy  to  conceive  that 
piher«  must  be  a  considerable  number  of  boys  who  have  to  take 
more  time  for  school-work- 

How  do  childi-eu  thus  situated  find  time  for  moala,  for  rest,  for 
exorcise  in  the  oi)on  air,  for  recreation,  and,  above  all,  for  sleep  ? 
^  (  their  mental  force  be  worn  out  and  benumbed  by  such 

a,  their  physical  growth  and  health  suffer,  and  their  ca- 

ity  to  resist  unwholesome  influences  of  every  kind  be  dimin- 
d  ?  There  is  no  doubt  about  the  answer.  The  mention  of 
p  raises  a  question  of  great  importance  to  the  rational  teach- 
ing of  children.  Wo  all  know  how  much  greater  is  the  need  of 
children  for  sleep  than  of  grown  persons,  and  how  necessary  for 
their  gootl  it  is  to  be  able  fiilly  to  satisfy  this  need ;  but  how 
great  it  is  generally  at  any  particular  age  of  the  child  is  very  hard 
to  define  exactly.  The  amount  varies  under  different  climatic  con- 
ditiorut.  In  Sweden,  we  consider  a  sleep  of  eleven  or  twelve  hours 
nocesRary  for  the  younger  school  children,  and  of  at  least  eight  or 
Aino  hours  for  the  older  ones.  Yet  the  investigations  have  shown 
■lat  this  rvqoiremeut  lacks  much  of  being  met  in  all  the  classes, 
Birungh  the  whole  school.  Boys  in  the  higher  classes  get  but 
■ttle  more  than  seven  hours  in  bed  ;  and  as  that  is  the  average,  it 
fc  easy  to  perceive  that  many  of  them  must  content  themselves 
m'  '  '"Op.     It  is  also  evident  from  the  investigations 

K  1     o  litne  is  diminished  with  the  increase  of  the 

■rorking  hours  from  class  to  class,  eo  that  pupils  of  the  same  age 
■DJoyless  Hiig  as  they  are  higher  in  their  classes.    It  thus 

■ppears  >  y  that  in  schools  of  relatively  longer  hours  of 

prork,  the  sleeping  time  of  the  pupils  is  correspondingly  shorter. 
Kn  short,  the  prolongation  of  the  working  hours  takes  place  for 
■ho  most  part  at  the  cost  of  the  time  for  sleep.  If.  then,  the  load 
Bf  work  of  a  school  youth  is  too  much  for  his  stage  of  growth,  and 
TOO  little  time  is  left  for  recuperation  and  sleep,  the  momentous 
qnestion  arises,  whether  it  has  been  statistically  proved  that  the 
BQgth  of  the  working  time  exercises  a  definite  influence  on  the 
■ealtb  of  the  children.  It  has.  The  average  time  of  work  of  each 
Baas  was  computed,  and  the  pupils  were  divided  into  two  groups, 
^^Ki'  those  who  studie<l  more  and  those  who  studied  less 

BBfc  in.    It  was  found  that  the  amount  of  illness  of  those 

Kiiu  Vr«>rked  longer  than  the  average  was  6"3  per  cent  higher  than 
Hkat  of  those  who  worked  less ;  a  result  which  must  be  regarded 
^^f  very  great  importance  when  we  consider  how  many  other 
^^kllhy  influences  there  are  to  make  themselves  felt.  The 
^^^■Ma-  nificant  in  the  two  lowest  classes.    The 

^^I^Vt  in  connection  with  the  longer  hours  of 

BDrlc,  was  from  tj-O  to  seven  per  cent  higher.    We  may  also  ob- 
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Bcrvo  in  this  condition  a  new  evidence  of  the  depre* 
capjicity  of  the  younger  pupils  of  these  classes  to  resiisi 
inlluences. 

It  is  incumbent  on  xis  to  see  with  all  possiblo  care  ( 
growth  of  youth  during  their  years  of  puberty,  •which  it 
of  importance,  is  not  disturbed  or  distorted  by  any  influences  ad^ 
verse  to  nature.     But  as  instruction  is  now  arranged,  at  Rchix 
and  at  homo,  we  should  first  of  all  direct  attention  to  the  phase  > 
the  child's  age  immediately  preceding  the  period  of  puberty,  iffhe 
the  growth  is  at  its  lowest,  the  child's  capacity  for  resi($tAnc« 
least,  and  his  liability  to  illness  increases  from  year  to  year.     V*4 
must  learn  how  to  obviate  this  liability  to  illness,  and  it  is  for  i 
enco  t<^>  forge  the  weapons  with  which  to  do  it. 

The  deeper  wo  go  into  these  researches,  the  more  we  appreciat 
the  groat  truth  that  lies  in  the  conception  exjiressod  by  Rouaaeaij 
in  the  last  century.  When,  he  thought,  we  have  brought  a  boj 
to  the  ago  of  puberty  with  a  body  sound,  healthy,  and  well  devi 
opod  in  all  respects,  then  his  understanding  also  will  unfold  | 
idly  and  attain  full  maturity  under  continuous  natural  dirt< 
and  instruction ;  all  the  more  vigorous  will  his  physical  d«\ 
meat  be  afterward  in  the  bloom  of  youth-  Rousseau,  we  kl 
would  not  recognize  a  compulsory  lesson  in  a  book  before^ 
twelfth  year  as  a  means  of  instruction.  Wo  can  not  follow  him 
BO  far,  but  we  certainly  shall  have  to  learD,  better  than  we  knnv 
now,  how  to  fit  our  demands  on  the  child's  organization  in  hil 
streugth  and  capacity  of  resistance  during  the  different  periods  o| 
lis  growth  ;  better  than  we  know  now,  how  to  promote  hi- 
Pfttid  his  vigorous  physical  development.  The  father  of 
hygiene,  Johann  Peter  Frank,  introduced  his  warning  a  bundt 
years  ago  against  a  too  early  and  too  strong  tension  of  the  youthJ 
fal  iK>wers  of  mind  and  body  with  the  words :  "  Yet  spare  theil 
fibers — spare  their  mind's  strength ;  waste  not  upon  tlio  cliild 
rigor  of  the  man  that  is  to  be." 


Ir  is  uliovm  by  M.  Cnmena  d'Almeidn,  from  s  comparison  of  rauootiiia-lwijlit 
on  trivtn  In  nerKhiiii«o'a  tiible,  that  tiie  altitude  of  the  hi^tlict  iniuMw  liici 

■    lo  the  etjuutorial  regiooa;  yrt  tli'                           'tk 
1                                ,'iiitor,  but  nf«r  llic  tropic* — In  27                              nor 
Asin,  und  it)"  t>t  ftwJ  19°  47' south  In  Sooth  AnK'rirA.    Tho»c  ixiim 
the  itothermul  liiiM  of  the  highest  *ninin»r  trmiicrntnrc*.     The  h  .it} 

tontiutiun*  iccrn,  trni,  t<i  benr  o  rotation  to  (he  hwlfrlit  of  t)i«  Ud«  of  prrprtu&l  ma* 

,,       .  ■-  -      ■  -  ..         ,  ,  . 
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P  SKETCH  OF  AMOS  EATON. 

TDROF.  AMOS  EATON  was  one  among  those  who  cultivated 
J-  SR^ience  in  the  earlier  half  of  this  century,  who  labored 
B>  popularize  the  study  and  make  it  accessible  to  the  masses. 
^^^r  '^I'Jgy  and  botany  owe  much  to  him.    His  books  on 

^PKe  y-  :id  liave  two  special  merits — they  were  among  the  first 
Bublished  in  which  a  systematic  treatment  for  America  was  at- 
Ibinpted,  and  they  were  written  throughout  in  a  language  that  all 
Boold  read. 

I    Ax(M  Eaton  was  bom  in  Chatham,  Columbia  County,  N.  Y., 
■bv  17, 1776,  and  died  in  Troy,  N.  Y.,  May  6,  1842.    His  father, 
m  Baton,  was  a  farmer  in  comfortable  circumstances,  and  of 
the  best  standing  as  a  citizen.    The  scholastic  tendencies  which 
''  ' — 'HtMi  the  character  of  his  career  appear  to  have  shown 
I'H  at  an  early  age,  for  we  find  that  in  1790,  when  he  was 
only  fourteen  yeai-s  old,  he  was  apjwinted  to  make  a  fourth-of- 
July  oration,  and  acquitted  himself  acceptably  in  the  effort.    Serv- 
ing as  a  chain-bearer  in  the  surveying  of  some  land,  he  acquired 
a  taste  for  that  business.    He  had  no  instruments,  and,  in  order 
1.1  obtain  them,  he  arranged  with  a  blacksmith  to  "blow  and 
;q  "  for  him  by  day,  in  return  for  which  the  blacksmith  should 

I  ■      1  '  iimonts  at  night.    After  several  weeks' work, 
^,  1  from  kitchen  tongs,  and  a  working  chain 

^ere  tamed  out.    A  compass-case  was  made  out  of  the  bottom  of 
'   1-  plate,  well  smoothed,  polished,  and  graduated ;  and 

II  nan,  at  sixteen  years  of  age,  was  ready  to  do  little 
job*  of  surveying. 

He  fitted  himself  for  college  with  the  Rev.  Dr.  David  Potter, 

Sponoertowu ;  entered  "Williams  College,  and  was  graduated 

ence  in  1799,  with  a  high  standing  in  science.    He  prepared 

imself  for  the  legal  profession,  studying  law  with  the  Hon. 

Eilflba  Williams,  of  Sponcertown,  and  the  Hon.  Josiah  Ogden,  of 

I»'W  York.    An  association  which  he  formed  in  New  York  with 

)r.  David  Hosack  and  Dr.  Samuel  L.  Mitchill,  the  most  distin- 

tisbed  scientific  men  in  the  city  at  the  time,  marked  another 

jii>  in  his  career;  for,  under  their  instruction, 

»!!  l  in  the  natural  sciences,  and  particularly  in 

ly.    So  earnest  did  he  become  in  these  studies  that,  having 

"Ti  i.ralogy,  he  made  a  manuscript  copy  of 

ig  been  admitted  to  the  bar  of  the  Su- 

10  Court  of  New  York,  he  settled  in  Catskill  as  a  lawyer  and 

■  '   -    -■•  -|^(J  hig  studies  in  science.    At  this  place 

,  lar  course  of  lectures  on  botany,  which 

l^^evcd  to  havK  bttn  the  first  attempted  in  the  United  States. 
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In  connection  ■with  the  lectures  he  compiled  a  smal! 
treatise.    Dr.  Hosack  commended  him  as  being  tht 
field  with  this  course,  saying :  "  You  hare  adopted  the  true  gy«tr 
of  education,  and  vf!  '  '  -alf  to  tli 

Finding  that  hu*  f  legal  \ 

diminishing,  and  his  interest  in  science  was  growing  up<jn  hit 
Mr.  Eaton  resolved  to  abandon  the  law  and  devote  himsr"  • 
more  congenial  pursuit.  He  removed  to  New  Haven  in  i 
there  placed  himself  under  the  tuition  of  Prof.  Silliman,  who  was 
lecturing  on  chemistry,  geology,  and  mineralogy.  He  enjoye 
the  advantage  of  Prof.  Silliman's  library  and  of  that  of  Prof.  1\ 
in  which  works  on  botany  and  materia  medica  were  pronii| 
and  was  a  diligent  student  of  the  college  cabinet  of  mine 
le  removed  to  Williams  College,  where  he  gave  coarsea  of 
ures  to  volunteer  classes  of  the  students  on  botany,  mineralo 
and  geology,  and  awakened  a  permanent  interest  in  the  natar 
sciences.  An  interesting  description  of  his  personality  at 
time,  when  he  was  in  his  prime,  is  given  by  Prof.  Albert  Hop 
kins,  who  speaks  of  him  as  "  of  striking  personage,  a  large  forn^j 
somewhat  portly  and  dignified,  though  entirely  free  from  what 
commonly  called  starch.  His  face  was  highly  i  *  "  '  '  '^ 
forehead  high  and  somewhat  retreating,  locality  ^ 
and  the  organs  of  observation  and  com]>assion  well  develop 
His  hair  was  black,  and,  being  combed  back,  rendered  biaj 
physiognomy  still  more  striking."  In  the  same  year  the 
edition  was  published  of  Prof.  Eaton's  Manual  of  Botany,  a 
the  appearance  of  which,  according  to  Dr.  Lewis  C.  Beck,  gal 
impulse  to  the  study  of  l)otany  in  New  England  and  New  York 
which  had  been  hampered  by  the  want  of  a  manual  in  Enj 
The  only  descriptive  work  previous  to  this  one  was  that  of  Pul 
in  which  the  descriptions  were  in  Latin.  The  Manual  waa  nddf 
to  and  became  fuller,  in  succts-sive  editions,  till  th«' 
tion,  published  in  1840,  was  a  large  octavo  volume  < 
known  as  the  North  American  Botany  of  Profs.  Eaton  and  WrigLlj 
and  contained  descriptions  of  !i,2i'>7  sj)ecies  of  plants. 

From  Williams  College  the  lectures  were  extended,  in 
shape  of  courses,  with  practical   instructions  to  das.'ies,  to  tl 
larger  towns  of  New  England  and  New  York.    Pi-of.  Ef'- 

t^ri'catly  aide<l  in  this  enterprise  by  the  patronage  and  en- 

Jmont  he  hrtd  receivwl  from  the  faculty  re 

-College,  and  the  fume  ho  derived  from  hi.  .  .  ,..jr 

made  an  acknowledgment  of  this  fact  in  de<licntine  Ibo  Kecot 


into  the  interior  of  the  Northern  Slates,  and  I  am  intlobted  to . 
for  a  passport  into  the  •cientific  world."    In  tho  cottrao  of  two  i 
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^rcv  yoftrs,  says  Prof.  H.  B.  Naaon,  to  whose  Biographical  Record 
■f  the  Rensselaer  Polytechnic  Institute  we  are  most  largely  in- 
Pehted  for  the  material  for  this  sketch,  "  Prof.  Eaton  diffused  a 
great  amount  of  knowledge  on  the  subjects  of  his  lectures ;  and 
''iroxcited  the  curiosity  and  enthusiasm  of  many  young  stu- 
.  .       that  there  sprung  up,  as  a  result  of  his  labors,  an  army  of 
lists  and  geologists."    The  late  Prof.  Albert  Hopkins,  of 
ims  College,  accrediting  Prof.  Eaton  with  being  one  of  the 
to  popularize  science  in  the  Northern  States,  mentioned  as 
"ftmong  his  special  qualifications  for  the  task  an  easy  flow  of  lan- 
guage, a  popuhir  a<ldross,  and  a  generous  enthusiasm  in  matters  of 
science,  which  easily  communicated  itself  to  his  pupils.    He  adds : 
"  w.na  among  the  first  in  this  country  to  study  nature 
ith  his  classes.    In  pursxiance  of  this  idea,  he  used  to 
alee  an  annual  excursion  with  Rensselaer  School,  sometimes 
these  expeditions  in  person,  at  others  deputing  some  com- 
teacher  to  take  the  lead.    The  cause  of  natural  history  in 
'illiams  College  owes,  undoubte<lly,  a  good  deal  to  Prof.  Eaton, 
ik  his  zeal  in  the  department  of  botany  led  Prof.  Dewey  to  di- 
lis  <Hscriminating  mind  to  the  study  of  plants,  a  study  which 
ho  pursued  farther  than  Prof.  Eaton  had  done  in  certain  lines.  .  .  , 
At  tJiis  time,  also,  Dr.  Emmons  took  the  field.    In  fiwt,  natural  his- 
tory came  on  with  the  spring-tide,  and  has  never  lost  the  impulse 
While  at  Albany,  in  1818,  on  the  invitation  of  Governor 
jn,  delivering  a  course  of  lectures  before  the  members  of  the 
lature  of  New  York,  Prof.  Eaton  became  acquainted  with 
ling  men  of  the  State,  and  interested  them  in  geology 
pplication  by  means  of  surveys  to  agriculture.    Here 
plante<l  the  idea  which  eventually  fructified  in  that  great 
Jtk,  TliB  Natural   History  of  New  York.      In  the  same  year 
»f.  Eaton  publi.shed  his  index  to  the  Geology  of  the  Northern 
»t<»,  which  has  been  pronounced  "the  first  attempt  at  a  general 
igementof  the  geological  strata  in  North  America."  Although 
the  undeveloped  condition  of  geology  at  the  time,  with 
defective  knowledge  even  among  its  advanced  students,  this 
could  not  fail  to  contain  many  statements  now  known  to  be 
DTH,  it  mnst  be  recognizfid  as  a  creditable  and  valuable  effort, 
in  ii  L^  view  of  the  conditions  of  geology  at  the  time  and 

till  ...    ..  il  of  study  is  given  in  a  letter  which  Prof.  Eaton  wrote 
Mr.  Henry  R.  Schoolcraft,  in  1820,  while  preparing  a  second 
>lame  of  the  index.    In  it  he  said :  "  I  have  written  the  whole 
rw  anew,  and  extende<l  it  to  about  two  hundred  and  fifty  i)age8, 
I  have  tAken  great  pains  to  collect  facts  in  this  district 
since  my  first  edition  was  published,  but  I 
II  my  knowledge  of  secondary  and  alluvial 
rmations.    I  wish  to  trouble  you  with  a  few  inquiries  on  that 
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subject.    Prom  what  knowledge  I  have  been  t 

dei>artinent,  I  am  iucliuetl  to  arrange  tho  sot...  .^  .w^-; 

Breccia,  compact,  or  shell  limestone;  gypsum,  ;  y   sand- 

etone.    I  leave  much,  also,  for  peculiar  local  formutiwus.     A  gco- 
tluman  presented  specimens  to  the  Troy  Lyceum,  from  Ulinois. 
Igypsum  and  secondary  sandstone,  and  informed  me  that  tbu  lutte 
'overlaid  the  former  in  regular  structure.    MjTonl' 
have  given  me  similar  specimens,  which  they  re[ 
similarly  situated,  from  localities  in  the  western  part  of  tlm  State 
Tills  secondary  sandstone  is  sometimes  more  or  less  calcareous, 
believe  it  is  used  for  a  cement  by  tho  canal  company,  which  hanlpj 
under  water.    Will  you  do  me  the  favor  to  settle  this  questloo 
On  your  way  to  Detroit  you  may  perhaps,  without  material  ia< 
convenience,  collect  facte  of  Importance  to  me  in  reference  to  sec' 
ondary  and  allu\ial  formations.     Anything  transmitted   to  an 
by  the  middle  of  AprU  on  these  subjects  wUl  lje  in  se.as<m,  boco 
I  shall  not  have  printed  all  the  transition  part  l)efore  that  t 
jHave  you  any  knowledge  of  the  strata  constituting  \\ 

l-tains?    Is  it  primitive,  or  is  it  gray  wacke,  like  Catskili  -\.   

I  have  said  in  a  note  that  after  you  and  Dr.  £.  James  set  foot  opo: 
it  we  shall  no  longer  be  ignorant  of  it     I  intend  to  ki' 
of  geological  zeal  before  you  return.    I  have  adapted 
my  index  to  the  capacity  of  ladies,  plow-joggers,  and  mechanics.' 
Prof.  Eaton  also  i'  "  1  lectures  at  Lenox  A'  '  this 

Medical  College  at  i  i>,Vt.,  where  he  was     ,,  iro- 

fessor  of  Natural  History  in  1820.  He  gave  lecture*  and  practical 
'  i'  ins  in  Troy,  and  thus  laid  the  foundation  for  the  estab- 
1  ;  there,  as  a  direct  result  of  his  work,  of  the  Lyc4>um  u£ 

Natural  History;  and  it  is  said  that  in  the  fall  of  1818 Troy  coi 
boast  of  a  more  oxtousive  collection  of  American  p    '   ■••  •  '    ■ 
mens  than  could  bo  foimd  at  any  other  literary  ii. 
juntry.    Tho  geological  and  agricultural  survey  of  AU>uny  iui< 
lenssolaer  Ci'unties,  made  in  1S20  and  1821,  by  Prof.  Eaton  *i 
)r?.  T.  Romeyn  and  Lewis  C.  Beck,  at  the  expense  of  tho  Ho; 
~8lfi<'  od  to  have  been  tli< 

^Of  bul  ..      .      ...^  ,   „..,._, .  and  was  di<«orib«i(l  bj  -  .     .     ... 

1,  in  bis  Journal,  as  a  novel  attempt.    Next  was  a  Kvolofnci 


publiMlitvi  in  1824,  in  a  report  of  one  hundred  and  sixty  pagea.i 


.  in  the 


atural  Hi« 


t'wnnl 

sry  of  I....  . 
[irufmw  of  .. 

,  but  it  tuUBt  bf>  rviuauiborMl  that  its  tairntmi  and  induffl 
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»ble  author  was  writhout  a  fpnUiQ  in  exploring  the  older  formo- 

'^^  which  no  geologist  had  at  that 

ks  were  then  classified  chiefly  by 

leir  mineralogical  charckcters,  and  the  aid  which  the  science  has 

I  learned  to  derive  from  fossils  in  determining  the  chronology 

id  classification  of  rocks  was  scarcely  known  here,  and  had  only 

isl  begun  to  bo  appreciated  in  Europe.    We  ore  indebted,  never- 

jeK'««,  to  Prof.  Eaton  for  the  commencement  of  that  indepcnd- 

100  of  European  cla.ssification  which  has  been  found  indispen- 

in  describing  the  New  York  system.  .  .  .   Prof.  Eaton 

Imnerated  nearly  all  the  rocks  in  western  New  York,  in  their 

dt'r  of  succession,  and  his  enumeration  has,  with  one  or  two 

!i9,  proved  correct.     It  is  a  matter  of  surprise  that  he 

.;od,  at  BO  early  a  jjeriod,  the  old  red  sandstone  on  the  Cats- 

louutains,  a  discovery  the  reality  of  which  has  since  been 

yrai  by  fossil  testa" 

18:J-l  Prof,  Eaton  was  placed  at  the  head,  as  "Senior  Pro- 
r,"  of  the  School  of  Science  founded  by  the  Hon.  Stephen 
r«fii  Ron»selacr  at  Troy,  N.  Y.,  then  called  the  Rensselaer  School, 
the  Rensselaer  Polytechnic  Institute.    He  spent  the  remain- 
w  of  his  life  in  this  position.    He  introduced  and  developed  here 
'     1  of  instruction  in  which  the  students  wore  made  experi- 
:md  workers,  and,  in  place  of  recitations,  delivered  lect- 
io one  another.    Tlie  success  of  this  method  was  such  that 
10  one  or  other  of  its  features  were  introduced  into  other 
chools. 
Summarizing  hia  career  in  brief.  Prof.  Nason  says,  in  his 
'•"■•'■^ly  in  the  Rensselaer  Polytechnic  Institute  Record:  "In 
:ig  the  botany  and  geology  of  the  Northern  States,  Prof. 
kiou  rightfully  ranks  among  the  pioneers  of  the  new  era  of  the 
fttnral  sciences  in  this  country.    His  efiforts  in  various  depart- 
of  natural  history  were  a  rich  gift  to  New  England,  New 
■  ou  to  the  whole  country,  for  which  the  coimtry  owes 
f  gratitude.    Many  of  his  pupils  have  been  for  years 
the  most  justly  distinguished  scientific  men  of  the  coun- 
'  :  ivitor  and  an  active  laborer  in  the  general  cause 
J  in  America,  his  memory  will  long  be  cherished. 
history  of  natural  science  on  this  continent  can  never  be 
'   ''v  written  without  giving  the  name  of  Amos  Eaton  an 
'■  place.    It  was  he,  more  than  any  other  individual  in 
le  Unittvl  States,  who,  finding  the  natural  sciences  in  the  hands 
lie  learned  few,  by  means  of  popular  lectures,  simplified  text- 
and  practical  instruction,  threw  them  broadcast  to  the 
many.     1 '  a  general  diffusion  of  the  natural  sciences, 

^pd  nobl;  ....  1 ..-fully  did  he  accomplish  his  mission." 

H   Prof.  Eaton  la  described  as  having  been  a  kind  and  courteous 


lOntA  ( 


long 
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gentleman,  whose  vast  acquirements  and  simpl    "    '  "ple 

autly  characterized  by  Mrs.  Emma  Willard's  ■:      ^.  of  liil 

as  "  the  Republican  Philosopher."  Three  of  his  sons  adopted 
Bcientific  pursuits  or  cultivated  scientific  tastes.  Ou«,  Hezvldi 
Hubert  Eaton,  was  Assistant  Professor  of  Chemistry  in  Trajiayl 
vauia  University,  but  died  when  only  twenty-three  yean  old.1 
Major-General  Amos  B.  Eaton  was  an  officer  of  the  United  States 
Army  and  interested  in  science.  A  daughter,  Sara  C.  Eaton,  wa 
a  teacher  of  natural  sciences  and  the  modern  languages  in  a 
yoiing  woman's  seminary  at  Mouticello,  111.  A  grandson,  Prof.j 
Daniel  Cady  Eaton,  has  been  Professor  of  Botany  in  Yale  Collega) 
since  18(54. 

The  list  of  Prof.  Eaton's  books  includes  an  Elementary  Troati 
on  Botany,  1810;  Manual  of  Botany,  1817  ;  Botanical  Dictionar)-,| 
1817;  Botanical  Exercises,  1820 ;  Botanical  Grammar  and  Diction- 
ary, 1828  ;  Chemical  Note-Book,  1821 ;  Chemical  Instructor,  18:22  ;| 
Zool(jgical  Syllabus  and  Note-Book,  1822 ;  Cuvier's  Grand  Diris-I 
ion,  1822 ;  Art  without  Science,  1600 ;  Philosophical  Instructor,! 
1824;  Directions  for  Surveyiug  and  Engineering,  18;}H;  Index  tol 
the  Geology  of  the  Northern  States,  1818 ;  Geological  and  Agri-| 
cultural  Survey  of  the  Coimty  of  Albany,  N.  Y.,  1820;  Oe<  ' 
Nomenclature  of  North  America,  1823;  Geological  and  Ai. 
ural  Survey  of  the  District  adjoining  the  Erie  Canal,  1834 ; 
logical  Text -Books,  prepared  for  Popular  Lectures  on  Nortkl 
American  Geology,  1830 ;  and  Geological  Test-Book,  for  the  TrojrJ 
class,  1841. 


Sra^Kise  of  tlie  practical  tcuchioR  of  geology,  in  Li»  addreM  in  tbo  BritUi 
Astooittion,  Prof.  A.  0.  Green  took  up  the  case  of  plAces  where  it  is  hnrd  to  fio4 
within  manngoablo  diBtance  of  the  nchoul  the  kind  of  field  geology  which  i*  wittiis 
the  grnap  of  a  heginner.  Even  here  the  teaching  need  not  be  nrhollj  from  buciH. 
Ohjoot-leasona  may  l)e  given  indoors.  "'  For  instance,  give  a  lad  a  lamp  of  roaraMt 
Baudstone;  let  him  pound  it  and  aoparate  by  clutriatiou  the  ajind-graina  fnna 
tbo  clay ;  boil  both  in  acid,  and  dissolve  off  the  rnsty  coaling  thai  colon  them  \\ 

certain  by  the  microscope  that  the  sand-grains  are  chips  and  not  rounded  p«l' 
nnd  »o  on.     All  such  points  he  will  delight  to  worry  oat  for  himself;  ani 
wb<?n  be  hii«  done  that,  an  explanation  of  the  way  in  wl'  ■*  fi 

will  really  come  homo  to  him.    Or  it  is  easy  to  rig  up  c  ;  :ii;iBi»f«iil 

for  lUiutratinif  the  work  of  denadation.  A  heap  of  mixed  Mod  and  powd<irod 
day  doM  for  the  rock  denuded ;  a  wateriug-cnn  supplies  rain  ;  a  trongli,  dt«par 
at  on*  end  tlian  the  other,  stands  for  the  basin  that  reovives  sediment.     By  socl 

iio^'h  apparntus",  many  of  the  resuJlsof  (!•  '  ".^el; 

uiiatcd.  and  the  process  Is  Dear  enough  i 
the  admirstioD  of  every  boy.  .  .  .  Tho  groat   facts  ol 
hare  w>  important  a  bearing  on  geology  and  history  tou,  — 
mrfttol  illoatratlon,  soclu  for  instance,  as  the  well-known  method*  of  Imltailng  tbi 
rock-folding  oawwd  by  earth-movements." 
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rUPIUi  OB  MACaCBTRST 
r  r»pittar  Sdttui  Momthi^: 
'IT   the   prcaent  ajatem  of   graded 

'■''  '^  '■'  '•'■  ■■■''■>i«  of  the  oM  un- 

■nidf  lobcr  instruotod 

JohtiM  .   Juhnny'B   iiliJcr 

-  aa  uQilouisble  faot. 
■-ionjil  obuopver,  who 
•  ol  00  ib«  children,  it 
>l   tli4t  the  rckciioii 
'  'v  Tears  ago   Ims 
.rKsuiit  iiiuUc  of 
.1  leaclien*  haro 
.and  prt'SentCfl 
that  thev  Imvo 
Each  siicoceding 
Ko-Liillud    ailvmicc    in    these 
'    >  kro  ali  united 
'■  «  course  of  it 
..   tbo  child  miiul 
^  with  K  §et  of  little 
_  lUt  from  the  original 

^1  oit'u  (lie  iHUlie  die. 

Look,   for  k  tnorucnt,   Kt  some  of  the 
-"^Td*  employwl  iit  our  itrhooLs,  exaraplo.4 

i  •!  rmndoiu,  Htid  tJini  ought  to  apeak 

fOf  IhanuMlva*.     V-  ■  .s  •  citv  (rram- 

nl•^4d^^wI,  when  ■v-rrajje thirteen 

^flf  •go.    Ti  jilf   the  trouble 

ting  the  txAinvi  iif  her  children,  the 
l«!n!»    t<<a.-lifr    litu    armnged    theso 
Tcler,  nuinl>ered  tbcm 
'''I  I ,  tnd  luldrciueg    the 

.>iim'j'r   1  wo,"  "  Number  Twen- 
ht,"  ".Vnmber  Forty  -  tliree."     Slight 

f»e«  '"  ■ ".  it  b  not  without  its 

Riinocc     i  1  ;^  to  have  any  names 

|_tbirlr  o«:  their  teacher  is  oon- 

>-u  ettjuo  to  bare  any  per- 

•  •••,  and  (he  pupil  becomes 

tioiioo  hi.  .  :  with  a  certain 

PT,  Into  whu  tiona  of  orith- 

goograpby,  ,1.11   t.  .muiar  am  to  bo 

".  rpeardlcM  of   the  eapai'ity  of   the 

ttJvl  the  irtrcngth  of  iu  wuIIk  to  resist 

^nupf.     Tbo  child  keenly  feels  such 

idiTlduility,  aiid,  by  this  loss,  much 

'  wiirk  U  iritbdrawn. 

•4^  Moni    themselTcs,    much 

ult  li"  'w  iiw  iMumlAtionof  nil  leamlnj;  to 

TttA.     While  our   parents    wore   fur.cd   to 

Dbunna  of  wonls,  real  or  imagiiiary, 

I,  iam,  (vm,  dam,  and  so  on  to  tamy 

^  perming  «nc.h  cheerful  lenteaees  as 

•lb,"  to  discover  that 

iBtli-f  A  l>  "iriirrflu. 

"1  ri^n 

■11- 

. ^  -iiiilllCC, 

:  loanUn.  „t     Tbo 

-    r  —  '  >  in  tliia 

'  wmM  Maral;  twi  oaoro  ibaa  saffideat  to 


teach  the  child  the  separate  letters  and  their 
usual  combinations,  and  bis  reasoning  pow- 
ers would  be  quite  as  rapidly  developed  in 
the  latter  cojc. 

A  lesson  In  writing  was  recently  wit- 
nessed with  some  amusement  and  perpleiity. 
Une  of  the  pupils  took  ber  place  at  the  pi- 
ano, while  the  teacher  gare  tbesc  brief  or- 
ders:  "Attention;  sit  erect;  feet  together ; 
lean  forward  ;  elbows  on  desks ;  curve  two 
(iogera ;  hold  pen  ;  describe  letters  in  the 
air."  And,  while  the  piano  rattle<J  out  a  gay 
march  or  a  lively  waltz,  fifty  amis  were  waved 
in  mid-air,  vaguely  outlining  a  string  of  let- 
ters. Again  the  voice  was  heard  :  "  Stop  ; 
dip  pens ;  write  on  paper  ;  begin."  And 
then  capital  I's  were  scratched  off  by  tbo 
score,  while  the  waltz  souudod  its  acoompo- 
nimont.  Then  came  the  command,  "  Wipe 
pens."  Alas  for  the  luckless  child  wboM 
pen  was  not  dipped  deeply  enough,  or  caught 
a  thread  on  its  tip!  On,  on  he  must  go, 
until  the  order  "  Dip  pens  "  or  "  Wipe  pens  " 
gave  him  a  chance  to  repair  bis  accident. 
The  avowed  object  of  all  this  is  to  teach  the 
rapid  writers  to  take  more  time,  while  those 
who  are  slower  with  their  pens  must  learn 
to  hurry.  Why  i."!  this  DCOCMary  ?  And  if 
the  lessons  of  schrmi  are  to  prepare  one  for  the 
evcry-day  needs  of  life,  it  would  be  the  nat- 
ural conclusion  from  this  that  our  business 
men  have  grand  pianos  and  churcb  organs 
in  their  oHiocs  and  counting-rooms,  and  that 
the  clerks  take  turns  in  playing  appropriate 
selections  from  the  old  masters. 

But  two  more  strange  rules  can  be 
glanced  at.  By  the  first,  each  child  in  a 
certain  public  school  must  take  home  one 
book  every  night,  no  matter  whether  the 
lessons  are  all  prepared  or  not  Tlie  other, 
which,  like  the  first,  comes  to  us  from 
Massachusetts,  is  still  more  absurd.  In 
this  case  the  tcxt-book.'i  are  free,  and  eoch 
book  has  a  strin>r  securely  tying  down  the 
leave*  not  yet  studied.  On  no  icooimt  may 
a  child  slip  out  a  leaf  and  look  ahead.  The 
object  of  this  last  regulation  is  still  un- 
known ;  but  for  most  teachers  it  is  safe  to 
assume  that  when  a  child  wishes  to  Icom  a 
fact,  then  is  tbo  best  time  to  teach  him  re- 
garding it. 

Is  not  the  present  craze  for  carrTing 
"  methods  "  to  extremes  worthy  of  some 
consideration?  Akma  CtUPUl  Ray. 

W»»  IlAVnr,  OonscnocT. 


ANTISEPTIC  TKEATMT.ST  AHB  BIB 
JOSEPH   LI8TEU. 
Btitor  Poputnr  Soitnr*  HootMi/  .• 

In  the  short  list  of  hnportaut  discovcrica 
of  the  last  fifty  ycani.  given  In  the  July 
number  (p.  428X  that  of  the  antiseptic  treat- 


V  'lei.    Dr.  Lister,  now  Sir  Joseph 

I  ' -JQg  that  iafliiiiiiufitiiiii  uiil  aup- 

S'  iirnnon  (.1  wuundfl  (wlieiber  cau»eJ  by  »c- 
idciit  or  tlio  kindly  kuifo  of  the  surgeon) 
~  proceeded  from  noxiuus  spurcs  scttlhig  ia 
xpoMd  puU  of  tbo  flesh  (aa  taught  by 
r),  Bmuiged  mrtliods  by  which  none 
of  these  Rcrmi  miglit  light  upon  the  wound, 
or,  if  ifaey  diil  uliglit,  tliat  they  might  l>e 
Jlled.  This,  the  antiseptic  or  germicide 
jriitcm,  give*  the  modem  surgeon,  with  the 
•e  of  amcatbcties,  <uch  a  command  of  cir- 
liCuiii^tanctti  that  he  can  amputate  a  limb  or 
I  •iplore  interiiir  p4rtii  of  the  body  with  an 
impunity  almndt  miraculoua.  The  wound 
thnt,  in  former  times,  almost  inevitably  Bup- 
[liriiid,  ia  now  protecte<l  from  serving  as  a 
I  :'  <  ground  for  germs  that  bnt  a  few 
yn>*  ago  would  have  settled  there  and  multi- 
pliett  enormously.  Thi?  presence  of  these  bac- 
teria produced  the  intiammntion,  and  there- 
by much  nf  the  vital  force  of  the  patient 
was  expended  in  the  prooesB  of  rccuperution 
from  a  trouble  which  was  but  a  sequel  to 
the  wound.  Now,  every  skillful  surgeon 
p^Jt^^cts  his  p»tient  from  thcfie  «pore»,  and, 
liindint;  up  the  eipoaed  flesh  with  antiseptic 
baadai;es,  the  wuund  hculs  rapidly  without 
leooooary  symptoms.    The  existence  of  in- 
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flamr: 
bof. 

Tu    ri'  I ; 

shrines,  «^ 
miruclea  e 


'-eno  in  hoepitalt 

-  ■ •  •■  -n  tni 

't  ftrtotm 
■'■'  or  »n«f 
death.  But  thorv  will  be  no  need  to  visit 
Lister's  tomb;  for  the  aImo»t  minji 
benefits  he  has  eonfciTcd  ■ 
obtained  at  the  uttermost  ei 
Votive  offerings  imii 
be  made  to  one  who,  i  i  -.'  tk< 

saints,  has  rendered  oi.  ^^^. . 

to  mankind. 

The    English  Oovennnciit  ffealfd    Pr. 
Lister  a  baronet,  thou   ' 
mation  of  many,  «'   ■' 
title  as  Biiv 
ferrcd.     11 

promptly  IIUW  iimiiiin    .  mn; 

Germany,  awarded    him    a 
The   American    physitinns    . 
seph's   ideas,  and  hate,  pei 
upon  his  system.    It  is  now 
the  laity  of  all  n  ' 
most  valuable  t' 
money  to  create,  sas ,  u  i 
nal  research  to  bo  naii' 

Yours  truly,  i ^- 

PonaaiKA,  SvnnaLan). 
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myDBAycKS  to  sciKsnna  psootucss. 

AN  exceedingly  useful  address  was 
that  dolivared  this  year  at  In- 
dianapolis, by  Prof.  T.  0.  Mcndenbnll, 
retiring  PresldoDt  of  tho  American 
^lUaociation  for  tbo  AdTanoetncnt  of 
Science.  Wo  publish  it  in  our  present 
nninhor,  and  trust  it  may  be  widely  read 
and  ourofnlly  ponderud.  In  Prof.  Men- 
donhall's  opinion  tho  relations  between 
the  scioDtitio  few  and  the  non-scienllfio 
iiiaiiT  In  tliis  country  are  not  as  satb- 
fucCory  as  tlier  ought  to  be.  Tie  find* 
that.  Ihongh  indivldaala  here  and  there 
arc  dIspoAod  to  bo  very  liberal  in  ili« 
nndowintf  nf  acientifto  scliooU  and  ool- 
Ict'rn,  find  though  science  is  profowcdly 
held  ill  vory  high  honor,  tlie  community 
lit  likrgo  hardly  seems  to  know  how  to 
di«t;lnj{iiish  Wtween  a  true  roonof  aci- 
encw  and  a  diUttante  or  charlatan.  In 
r  eOM*  tho  Iatt<<r  mnr>' ' 
Mtion  and  rnxlenoo  t 
qualified  aoiantltlo  apecioliat.    IIo  finds, 


too,  that  scientific  methods  of  tbongh 
are  not  penueating  the  coroinndItT 
the  extent  tltnt  might  be  •  '   aod- 

sidering  all  that  is  suid  i  i  ■  tr\' 

I  enco  iind  tho  f  i-    i   i    i-    « 

'  already  made  !■■'       ,  ,-•  n  \i  >■•.•■  !■  'j^o 

of  ita  principles.  What  arc  the  obcta- 
clea  that  stand  in  the  way  of  mora  fft- 
Torable  reaoltsf  That  ia  tlia  qoeitioB 
which  Prof.  Mondenhull  r -  ■  xlf 

to  onswur.     He  thluk»  li  lalla 

both  on  the  sclentlilc  and  on  the  nuM- 
ai^ientlflc  aide;  and  not  bolog  abU  to 
deal  oxhanativoly  with  tho  wlioU  qB«> 
tion,  ho  properly  confines  fr  "  t,  \^ 
dicnting  tho  fnnlta  with  "  wa 

side,  the  s  ay  pro{>> 

orly  bo  cii 

The  main  fault  all  throogli,  faowevtf 
Its  phosee  may  vary,  la  that  men  of  wl 
once,  or  many  of  them  at  Ifoat,  art  mi 


bolvrecu  tbotunelveii  and  tho  uo(t>iidiai»- 


1 
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tUe  vorld,  and  regard  the  pbenomenon 
with  indifference  or  even  with  coin- 
pUcency.  They  have  an  infinite  con- 
Uimpt  for  an;  science  that  aims  at  being 
popular;  and  we  are  not  sare  tliat  the 
effiartfl  we  have  ourselves  made  to  inter- 
Ml  the  public  In  sdentifio  sabjucts  have 
not  enconntered  in  certain  quarters  a 
Li^h  disdain.  Prof.  Mendenball,  who 
may  be  trusted  to  know  whereof  be 
speaks,  uaerta  that  some  men  in  their 
•dentifio  disqnisitiona  are  "giiilty  of  the 
crime  of  nnnecessar;  and  often  premedi- 
tated and  deliberately  planned  mystifi- 
Mtion."  Think  of  it  for  a  moment — a 
Doa  of  science  aiming  not  at  being  as 
tncid  as  possible,  at  bringing  bis  ideas 
within  the  comprehension  of  as  large  a 
Bnmber  of  persons  as  possible,  bnt  con- 
trariwise trying  to  achieve  the  maxi- 
mum of  obscurity  and  the  mazimam  of 
intollectnal  exolnsiveneae  1  The  tlionght 
is  really  a  painful  one ;  and  yet  we 
may  profitably  dwell  npon  it,  for  it 
■hows  that  scientific  knowledge,  like  any 
other  form  of  power,  needs  to  be  ha- 
maaized  if  it  is  not  to  degenerate  into  a 
iellUb  and  pretentions  tyranny.  One 
thing  which  must  always  be  set  to  the 
credit  of  the  founder  of  the  Positive 
Philosophy  is  that  he  clearly  saw  the 
ri*k  which  pure  science  ran  of  losing  it- 
self in  all  kinds  of  relineraents  and  spe- 
cializations, and  utterly  ignoring  so- 
cial ciaiitis  and  interests.  Maiiy  are  the 
passaged  in  which  he  has  raised  a  note 
of  warning  on  this  point;  and  to-day 
we  have  the  President  of  the  American 
Aaaociation  for  the  Adrancemeut  of 
Boienoe  telliog  us  how  seriously  the 
warning  is  needed. 

How  are  we  to  bring  down  our  specu- 
lationa  and  researches  to  the  level  of 
popular  comprehension  ? — some  of  the 
mystiiiers  referred  to  by  Prof.  Menden- 
ball will  probably  ask.  Kobody  wants 
yon,  we  reply,  to  bring  down  to  popu- 
lar comprehension  that  which  can  not 
poeeibly  be  popularly  comprehended ; 
but  we  do  want  yon  to  have,  and  show 
that  yoa  have,  an  interest  in  the  general 


advancement  of  knowledge,  and  that 
you  regard  your  specialty,  whatever  it 
may  be,  as  simply  a  higher  development 
of  forms  of  knowledge  that  are  within 
the  popular  group,  and  as  being,  if  re- 
motely, still  vitoUy,  connected  with  the 
practical  concerns  of  life.  If  such  is 
not  the  case,  if,  on  the  contrary,  you 
are  soaring  in  a  region  in  which  practi- 
cal views  have  no  place  and  no  possible 
relevancy,  then  we  moke  bold  to  say 
that  your  so-called  i>cience  is  merely  a 
laborious  and  pretentious  idleuees.  It 
is  one  thing  to  wander  far  afield  in 
search  of  that  which  may  at  some  time 
or  another,  if  not  immediately,  prove  of 
valne  to  the  human  race.  It  is  another 
and  very  different  one  to  wander  for 
afield  for  the  acknowledged  purpose  of 
getting,  not  only  beyond  general  com- 
prehension, but  beyond  the  sphere  of  all 
possible  utility.  The  only  condition  on 
which  science  can  claim  the  reverence 
of  mankind  is  that  it  devote  itself  to 
human  service,  and  it  rests  with  the  se- 
rious students  of  science  to  make  good 
this  claim.  In  order  that  the  relations 
between  science  aud  the  age  may  bo 
what  they  ought  to  be,  the  world  at 
large  must  be  made  to  feel  that  science 
is,  in  the  fullest  sense,  a  ministry  of 
good  to  all,  not  the  private  possession 
and  luxury  of  a  few,  that  it  is  the  best 
expression  of  human  intelligence  and 
not  the  abracadabra  of  a  school,  that  it 
is  a  guiding  light  and  not  a  dazzling  fog. 
ProL  Mendenhall's  address  testifle«  that 
things  ore  not  on  a  right  footing  nt  pres- 
ent, but  we  may  hope  that  those  who 
have  it  in  their  power  to  bring  about 
the  change  that  is  desirable  will  be  in- 
fluenced by  his  appeal  to  exert  them- 
selves for  that  purpose.  We  hear  a  great 
deal  nowadays  about  the  responsibility 
attaching  to  the  holders  of  wealth.  It 
is  often  s-nld  that  wealth  needs  to  be 
"  moralized."  Prof.  Mendenball  makes 
it  pliiiu  that  knowledge  needs  to  be 
moralized  through  the  awakening  of  the 
holders  of  knowledge  to  a  siense  of  their 
social  responsibility.     Whether  Imowl- 


122 


THE  POPULAR  SCIENCE  MOXTHLT. 


ige  indeed  is  not  more  in  danger  tlian 
tpitol  of  throwing  oS  social  restraint  is 
(]uite  an  open  que^tioo, 

ProL  Mendenball  toacbes  a  ver/  im- 
portunt  point  wben  he  speaks  of  the 
nnfortanate  absence  of  tbe  scientifio  ele- 
ment from  our  political  life.  There  may 
be,  duubtlesa  there  are,  causes  for  this 
for  which  men  uf  science  are  not  to  be 
blamed  ;  but  Btiil  it  is  a  fact  that  a  man 
of  dcioQce  is  commonly  looked  upon  as 
a.man  inapt  for  affairs.  In  tbe  British 
Parliament  science  is  represented  by 
sncb  men  as  Sir  Henry  Koscoe,  Sir  John 
Lubbock,  Sir  Lyon  Playfair ;  literature 
and  philosophy  by  Mr.  John  Morley,  Mr. 
Balfour,  and  Mr.  Gladstone,  to  mention 
but  a  few  names  out  of  many ;  and  do 
one  will  question  that  the  presence  of 
such  men  raises  the  intellectual  tone  of 
any  oasombly  iii  which  they  sit.  In  this 
country  we  seoin  to  have  no  use  for  men 
of  science  and  not  macb  even  for  lilti- 
raUurt.  Tbe  couseqaence  is  that  with 
us  political  discussion  shows  a  total  lack 
of  bre.'ulth  and  un  almost  total  lack  of 
cnnviotion.  A  tariff  bill  is  tbe  occasion 
for  a  simple  tug-of-war,  not  for  discna- 
sion  in  the  true  sense.  Time  waa,  as 
Prof.  Mendenhall  points  out,  when  our 
politics  could  show  euch  nmnes  as 
Frnnklin,  Jerturson,  Adams,  and  Ilamil- 
t(in — men  strongly  tinctured  with  pbl- 
lusophy  nnd  nt  the  some  time  of  high 
practical  intelligence.  Why  slionld  the 
RopiibUo  not  have  to-day  the  services 
of  itfl  most  thoughtful  sons  ?  While  tbe 
thought  of  the  age  bt  rining  why  should 
our  politics  grovoH  When  bo  many 
practiojil  problems  of  tb#  gravest  mo- 
ment ore  pressing  for  settlement,  why 
should  the  very  men  whoso  habits  of 
mind  boat  fit  thou  for  social  ^ervico  re- 
tire, na  it  wor«,  to  a  Sm:red  Mountain 
of  thi-ir  own  and  leave  the  field  of  civio 
ctivity  to  g4-Dtimcntali(ta  and  advco- 
arersf  To  unnwcr  thoM  qoestloM  or 
to  Attempt  to  answer  tbnm  woold  ro- 
ll^niru  more  «pac«  tlion  we  command. 
intte*  it  to  say  that  these  things  should 
'&ot  be,  and  Ibot  much  barm  will  romll 


if  tbuy  ehoold  remain  as  cbantcl 
features  of  our  civilization.     Oar  chi*f' 
hope  lies  in  tbe  adoption  by  tbe  teJcS' 
tifio  class  of  tliat  new  and  bolter  view 
of  their  duties  and  fuuotioa*  Wilkateil 
by   Prof.   Menaeuball.      Tber«    it 
much  use  in  preaching  to  larg« 
but  siuall  bodies  may  be  more  earily  is 
fluenced;  and  it  hardly  seenu  ut  ha 
possible  thing  that  tbe  oorp«  of 
tilio  workers  should  be  penetrated  by 
new  sense  of  social  duty  and  aboolii  re- 
solve to  keep  in  closer  touch  with  tb* 
people  than   heretofore.      Wbat    givM 
the  clergy  of  the  several  oburcbe* 
undoubted  influence?    It  la  that 
are  with  tbe  people  and  of  tbem. 
they  deal  in  mystcriea,  those  royi 
are  not  their  private  property  : 
ever  benefit  or  grace  tlicy  yield  Is  aTail- 
able  for  all.    The  mysteries  of  some  of 
our  scientists,  on  the  contniry,  for  from 
being  for  all,  are  prized  iu  direct  propur^ 
tion  to  the  fewueat  of  tboM«  wbo 
take  any  part  in  tbem.     Tho  soArloi 
specialist  is  never  satisfiotl  till  be 
on  a  pinnacle  so  smuU  that  no  one  can 
get  footing  beside  him. 

We  need  hardly  soy  that  we  And  in 
the  address  of  Prof.  Mendenhall  an 
abundant  justification  of  the  work  In 
which  we  have  been  eupn  ■    '  f( 

long  term  of  years — tbewu 
home  the  best  and  sorest  results  of  «eU' 
enco  to  a  |>opular  circle  of  readers  and 
of  keeping  up  as  active  a  ooonection  u 
possible  between  true  scientific  worker* 
and  the  puhlia  To  this  work  we  shall 
opply  oorselves  in  future  with  imTCiiM<d 
courage  nnd  dotcnnination — Increaaed 
ooorage  from  tbe  hope  that  the  stirring, 
words  of  the  retiring  President  of  tlus 
American  Auociatton  will  brinit  a*  new 
allira  and  helpers ;  Increased  delcnntn*-, 
(ion  from  n  >|'itrkcned  scosoof  tbeoeed 
It  Is  no  new  dognii 
■  nil  for,  hut  n  Tii«w  «T'ii 
hi'lpfUlnensand  hopctnlner 

enoe.    Uy  "■'■ ' 

tbe  world 

tbe  ftonua  UM.  tUruutuii  itj<  civU 
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What  the  old  proverb  gays  of  fire — 
that  it  is  "a  good  gervout  bat  a  bad 
Buster" — might  with  truth  bo  applied 
to  books.  It  waa  the  great  dofoct  of 
til*  old-fashioned  education  that  books 
were  allowed  tu  gel  the  Diastery  over 
th«  papiL  But  now,  that  tlie  immedi- 
ate atady  of  things  has  gained  the  as- 
cendency in  tlio  modem  nio<le  of  teach- 
ing m»aj  sabjeota,  care  mast  be  token 
not  to  run  into  the  opposite  extreme, 
and  diaregard  booka  altogetlier.  How 
much  aid  a  well-managed  collection  of 
books  call  give  to  the  student  in  any  field 
is  de&rly  pointed  out  by  Mr.  George  Ilea 
ia  an  article  on  The  Library  in  Edaca- 
lioo,  published  in  The  Week,  of  Toronto. 
He  lays  that,  "although  deposed  from 
tbe  aapremo  station  they  ouce  hold,  they 
now  occupy  a  place  bat  little  lower,  and 
a  place  broadened  by  the  scope  of  ideas 
new  Lu  edncation.  Every  important  ob- 
•ervation.  experiment,  experience  in  any 
of  the  annnmbered  fields  of  science,  or 
of  teaobing,  aoon  gets  itself  printed  in  a 
book.  Thus  printed,  it  is  in  no  sense 
a  tabetitote  for  individual  use  of  eyes, 
handa,  and  brain,  but  gives  all  these 
information,  guidance,  auggeation,  of 
worth  inoolcnlabie.  .  .  .  WhUo  in  the 
atody  of  architecture,  geology,  or  en- 
^eering,  the  library  is  of  increasing 
worth  aa  an  aid  to  work  and  practice, 
there  are  fields  of  research  where  it  be- 
ooaet  the  workshop  itself.  Reseiirch 
in  law,  Listory,  philosophy,  ocouomioa, 
literature  generally,  can  only  be  pursued 
whore  books  are  gathered  together  and 
rightly  ordered."  The  phrase  "  rightly 
ordered  "  is  an  allusion  to  the  immense 
increase  of  value  that  librariuns  arc  now 
giving  to  the  coUections  in  their  charge 
through  improved  organization.  For- 
merly the  librarian  deemed  his  doty 
done  If  be  faiihfally  guarded  the  books 
in  Ida  care  from  loss  or  injury,  and  the 
leM  they  were  used  the  leas  apprehen- 
siona  he  had  for  their  safety.  The  libra- 
rian that  ia  now  coming  to  the  front  is 
kbei&g  of  a  different  kind.    Ue  ia  traiued 


for  his  profession,  and  be  has  a  much 
broader  conception  of  the  work  that  be- 
longs to  him.  "  The  new  idea  is,"  says 
Mr.  lies,  "that  he  shall  so  vitalize  hia 
library,  that  to  make  his  hooks  attract- 
ive and  useful  shall  be  his  otiiefest  care. 
To  that  end  he  must  know  bow  to  order 
them  and  indicate  their  contents,  so  tliat 
the  whole  onpitul  intrusted  to  liini  sltall 
be  instantly  available  for  any  inquirer's 
purpose.  lie  must  be  able  to  give  seek- 
ers guidance,  have  the  tact  and  sympatliy 
to  stimulate  research,  the  kindly  enthu- 
siasm which  promotes  study  by  inviting 
it  to  helpful  stepping-stones."  A  libra- 
ry under  such  management  rises  to  the 
plane  of  efficiency  occupied  by  the  labor- 
atory. A  modern  laboratory  designed 
for  students  in  one  of  the  sciences,  with 
its  convenient  desks,  drawers,  and  lock- 
era,  its  rows  of  bottles  containing  re- 
agents, its  apparatus  especially  deviaed 
for  the  work  to  be  done,  its  arrange- 
ments for  water,  gas,  and  steam,  its 
compartments  set  otT  to  secure  special 
conditions  of  light,  air,  or  temperature, 
and  its  collections  systematically  ar- 
ranged for  the  comparison  of  specimens, 
is  a  most  satisfactory  place  to  work  in 
To  say  that  the  modem  library  is  ajj- 
proaching  this  character  is  the  highest 
praise  that  we  can  give  it. 

Mr.  lies  devotes  the  rest  of  his  article 
to  paying  a  well-deserved  tribute  to  Mr. 
Melvil  Dewey,  now  Secretary  to  the 
Board  of  Regents  of  the  University  of 
New  York,  and  Librarian  of  the  State 
Library  at  Albany,  as  being  one  of  the 
lending  spirits  in  bringing  about  modem 
reforms  in  library  adraiuistration.  Be- 
fore going  to  Albany,  Mr.  Dewey  waa  for 
five  years  Chief  Librarion  at  Columbia 
College,  daring  which  time  ho  produced 
there  one  of  the  finest  examples  of  a 
modern  working  library.  The  Colum- 
bia College  Library  is  open  all  day  and 
in  the  evening  throughout  the  ye.ir,  ex- 
cept Sundays  and  Good  Friday ;  it  has 
a  card-catalogue,  which  is  the  only  kind 
that  can  bo  kept  constantly  up  to  date  ; 
in  this  catalogue  the  titles  are  arranged 
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tby  snbjcets,  so  that  the  resonrrea  of  the 
rlibniry  in  any  tielil  of  knotvledge  can  be 
seen  at  a  gliiDc« ;  the  books  are  arrau^ed 
in  the  same  way,  so  that  the  r(>a(lerg, 
who  have  free  access  to  the  iihelves,  con 
find  the  material  relating  to  each  topio 
of  study  nil  in  one  place ;  there  is  a 
larijo,  llglit,  and  airy  reading-room  with 
an  clociric  lamp  on  erery  table;  the 
method  of  ealling  for  books  give«  the 
loiist  possible  trouble  to  the  reader; 
those  tent  out  are  charged  under  a  8y»- 
tem  which  enables  the  charging  clerk  to 
tell  the  whereiiboats  of  every  volume  at 
uoy  time;  trained  librarians  ore  always 
hand  to  give  any  a»stdtance  needed, 
111  ii.oers  of  books  are  oiForded  other 
kcilities  too  nnmerous  to  mention.  The 
uprovements  in  Uiis  library  made  by 
Mr.  Dewey  induced  several  sooieties  to 
dcpoMt  their  special  libraries  here  per- 
manently, and  drew  in  so  many  g^fta 
that  the  collection  grew  as  mnch  in  five 
years  as  it  had  during  the  preceding 
entnry.  In  such  a  library  we  have  the 
tme  thorough  adAjiUition  of  rosoarcea 
to  the  work  to  be  done  that  character- 
izes the  laboratory.  Similar  methods 
are  spreading  widely  among  librariea 
d(s>)ii;ned  for  study,  and  promise  to  give 
books  a  higher  value  anil  a  truer  usefol- 
ne«s  than  they  ever  had  when  they  were 
the  objects  of  a  sort  of  fetich-worship. 

LITERARY  NOTICES. 

AxnucA!!    SriDins    iXD    rir         '       ito- 
woBt      By    II»HT   C.    ~  '   D. 

Vol.    tt      rMi.l..i...i    I.'.     ....u.>r: 

Aradnmy  nf  ~<  ncn*  nf  I^iU. 

d«lphla.     P|i.  ^     Prion,   130 

for  wt  of  tlirw  «i>lmij«;». 

TitK  bljfjh  chiiiiictcr  of  ifao  flnrt  volume 

I  thl»  work  U  fiillr  kpjn  up,  If  not  excvUed, 

I  lliB  (peoDd.    We  have  liom  the  iuni«  mro- 

ful  ob»«rT»Uon  lh«l  roarkwJ  the  tint,  volume, 

th»  mma  p«ln«t«h!   -    • — !]itl<in,  the  name 

clear  and  ptrtur^  .nf*,  and  morv 

ban  an  nqunl  «.'nlih 

lillllon  In  llini  fimr  \ 

^^ 
t 

to  (ura  «D  iatfH  •  (aBton  at  tha  • 


of  nma^^l 


volume.    Upon  •■ 
III,  which  is  nu" 

o(  the  eel  will  be  raised  lu  jtAu.  Thi*  ka* 
been  found  nooossary,  \a  onder  to  reimbaiw 
the  autlitir  for  the  cost  of  putiUcallon.  Tba 
carl  J  porUoo  of  (lie  preeeni  tolncac  t«  <!•> 
voted  to  the  courtship  and  mating  u{  apiiki 
licre  arc  described  the  search  of  the  male 
a  mate,  bla  approachea,  made  caotiaus  by 
knowledge  that  his  prospective  bride  aay  tai' 
him  if  she  iota  not  feel  amiable,  hi*  actiiiaa 
in  the  unjoa,  and  liis  flight  for  life  aftoward. 
The  males  of  some  epedcs  execute  OBriooi 
dunces  to  win  the  favor  of  Ihc  frnialas ;  Ite 
«ater-spidcr«  have  ef)ccial  bobica  vt 
due  to  their  mode  of  life ;  and  variovt 
peculiarities  are  observed  in  otbn' 
Uatemal  industry  aiul  instioctt  an  krU 
Uken  up,  thia  subject  oompfWliK  iIm  asattef 
of  oocoooa,  and  the  mooaa  maffiiajti  to  pc*- 
(ect  their  conlcBla  from  astgeBoiea  o( 
and  weather,  sad  asaaulta  of  eocmieai. 
habite  of  orb.weavcrs  are  taken  as  tiie 
of  the  account,  but  the  coooo&ery  of 
other  spedei  la  fully  descriljed  for  the  |mr- 
pose  of  comparison.  The  early  advcolmea 
of  the  yoimg  form  ■notbcr  phaae  of  spida«j 
life  that  receives  shnilar  detailed  attcnlictt. 
One  of  the  moat  interesting  chapters  Sa  that 
deali:  ■      '      ■    .if  aplden, 

or  til  \-h  lh»  tif 

borne  up  t-.  rrad*.   Tba 

habit  U  b>  .'Oe  apecias 

Dr.  VnCn.  It   pnbahia  tiwl  Ika 

young  of  ni  are  more  or  ' 

dieted  to  this  mode  of  motion.  Tlnse  b 
clMfiter  on  the  senses  of  apidara,  la 
the  anatomy  of  the  senae-organa  to  <li 
Id  spaaUng  of  color  and  the  ooloT'aeiiM^  Dr, 
MeCook  eontradlcta  tba  popalar  Ida*  thai 
■pidere  aa  a  ehua  are  ugly,  and  aaj»  iktA  aa 
fair  and  brilliant  colon  may  be  foasd  •moot 
'  u  among  the  buttcrfiit*.  Other 
I  lus]  ira  the  infloanov  of  boatOe 

agents  in  cauaing  mimicry  on  the  part  of 
fplders.  In   r,„  ,(if^iii/r   tiirlr  bablu, 
oaiuing  lb'  <  drath.     Dr.  ]l< 

doss  not  «•-■  -"    ' 

aa  rasani' 


rha 

I 


I 


•ad  ta^ 


i»  tlsd  a 


ilwir 

'  .■•■?  m  U)c  pn» 

<  ontlrvly  v«4«»- 

-|iiK'r«  aiv  CO  ouflf 

nmAvrt  «IU   be  au^ 

coaptcr  ca  fosaO 
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l>o«k ;  yet  Ihirty-two  species  have 
I  (oQiul  in  Amorica  and  one  hundred  and 
olncty  in  Borape.  Of  IhcM  European  spi- 
tea  one  hnndrcd  and  (Utr-dght  were  pre- 
Mfvcd  in  amber.  In  the  oounre  of  thU  vol' 
■me  tlte  author  has  been  brouglit  in  contact 
with  many  of  the  modem  problemi  of  bi- 
olegj'.  He  Itaa  not  tolcen  sidei  in  any  con- 
,  tiut  the  facu  that  bu  bas  recorded 
tiie  araneadii  can  not  fail  to 
'  Hgbt  <n  lonM  of  the  mattem  in  di«- 
Bia  eontributions  to  science,  already 
■re  made  much  more  so  by  liiis 
work ;  and  when  it  is  remembered 
that  irfl  ebeerrations  liare  been  mode  in  tiie 
Mnanta  that  could  tM  spared  from  a  busy 
ptotasional  life,  bis  achievements  excite 
wobtler  aa  well  aa  admiration. 

tooM.  Svnvnno*.  By  T.  L.  Piceabd, 
LIa.  O.  Kew  Torlc :  D.  Apploton  K,  Co. 
Pp.  17ft.     Prioo,  |1. 

jTor  only  nperiiitendenla  and  teachers, 
I  (boee  eoneemed  in  the  management  of 
ABdMB,  will  find  hclprul  liints  in  this  volume. 
It  b  tiM  outcome  of  twenty  years  of  licen  ob- 
WTMta  in  the  saperitiienilcncy  of  schools, 
Neil  esoeilent  oversight  that  Dr.  Barris 
vrtlM  of  it,  tltat  "  In  the  visits  of  inspeo- 
tloD  made  to  the  principal  cities  of  the  coun- 
try in  the  deoade  1867  to  1970  .  .  .  bo  found 
DO  system  to  compare  with  that  of  Chicago 
vUU  undvr  the  snpcrvisiou  of  Mr.  Picknrd." 
Dm  Snt  eabjecle  treated  are  the  qualifica- 
lioBa  and  datiet  of  the  superintendent  In 
the  Stale,  the  oonnty,  and  the  city.  The  work 
of  Um  State  Superintendent  is  largely  ad- 
iiaa>7  :  be  needs  to  be  upright,  broad- 
minded,  forcible,  and  judioiaL  The  county 
superintendent  comes  closer  to  the  school- 
iMm,  while  the  dty  superintendent  finds 
kil  efaief  duly  supervision  of  instruction. 
The  relation  of  the  superintendent  to  pupil, 
leariiT,  parent,  and  Board  of  Kdiication  is 
eeaeideted  in  special  cliiptcrs.  In  discuss- 
al oomeee  of  study,  a  vigorous  argument 
^B  the  high  school  Is  given-  The  author 
^Kns  out  tn  the  preface  that  bis  views  of 
^H|K>o<ioiis  and  examinations  have  changed 
^Kerially  In  later  years.  "  Examinations 
appear  u»  frequently  as  the  end  of  scbool- 
votk  tMher  than  as  a  means  lo  an  end.  8o 
pmaiBtnt  has  been  the  error,  and  so  niin- 
ooa  In  icesptancc,  that  wfaM  men  are  tend- 


ing to  an  opposite  extreme."  Other  Import 
taut  topioa  which  receive  attention  are  physi- 
cal training,  moral  training,  and  guvernment 
of  pupils. 

Two  obstacles  to  the  progrene  of  the  pul). 
lie  schools  are  noted  :  "  1.  The  large  propor- 
tion of  inexperienced  teachers  employed.  2, 
The  lack  of  professional  spirit."  About 
twenty-two  per  cent  of  new  tcocbcrs  are  re- 
quired annually.  The  majority  are  women 
who  make  leaching  a  temporary  matter 
rather  than  a  life-work.  To  effect  a  change 
the  superintendent  must  meet  the  old  theory 
that  " '  competiti<^n  detenninea  wages,'  with 
the  newer  theory  that  salary  is  attached  to 
place  and  not  to  person,  and,  where  places 
are  vacant,  the  most  competent  persons  avaiU 
ablc  should  bo  called  to  fill  them  witliout 
regard  to  sex."  Professional  schools  aro 
needed  as  well  as  advancement  in  normal 
schools.  Among  the  means  suggested  for 
the  improvement  of  toachen  are  teachers' 
meetings,  the  use  of  good  periodicals,  and 
"  lines  of  study  outxide  of  school-work," 
fuch  aa  sdcntifio  aocietlee  and  summer 
schools  afford.  The  book  contains  besides 
an  index  two  appendice»— one  in  which  a 
strong  plea  is  made  fur  moral  influence  in 
the  school,  and  another  devoted  to  a  study 
of  boys. 

nrrsoTiSM.  By  Albert  Mou..  The  Con- 
temporary Science  Series.  New  York : 
Scribner  k  Welford.  Pp.  410.  Price, 
t\M. 

Wdili  this  subject  is  doubtless  still  in 
Us  infancy,  it  has  already  engaged  the  efforts 
of  so  many  and  so  able  investigators,  and 
has  aroused  such  a  wide  popular  interest, 
that  no  list  of  books  on  the  science  of  the 
time  would  be  complete  without  a  treatise 
upon  it.  Dr.  Moll's  book  is  a  survey  of  the 
whole  subject,  adapted  to  the  general  reader. 
The  author  passes  over  the  history  of  hyp- 
notism very  brietly.  Ills  method  of  giving 
the  reader  on  idea  of  the  phenomena  of 
hypnotism  is  by  relating  several  eipcri- 
moDts,  and  this  leads  to  a  short  consideru- 
tion  of  the  methods  of  inducing  hypnosis, 
who  can  be  hypnotized,  and  what  distinct 
stages  of  hvpnofiis  there  are.  On  this  last 
point  Sioll  accepts  provisioiially  a  classlfica- 
Uou  lately  published  by  Ifax  Desaoir,  divid- 
ing the  states  into  two  largo  groups,  which 


t 


dk 


arc  distingnisbcd  ibiiei :  "  la  the  first  group 
niorely  tho  voluiit.arj'  movcnienU  show 
cb&nges;  in  tho  second  group  obnormitiea 
in  the  functions  u(  thu  aease  organs  are 
•ddpd.  In  thu  first  group,  aUo,  only  tboao 
functions  are  abnonual  which  wo  attribute 
to  the  centrifugal  nerrcs,  while  in  the  second 
group  the  (unctions  of  the  centripetal  nerves 
ttro  likuwiBe  diaiurhed."  The  longest  and 
must  important  chapter  in  the  boolc  is  tliat 
on  tho  sraiptoms  of  hypnosis.  These  he 
arranges  nndcr  the  headings  Physiology  and 
Psyclmlogy,  but  merely  for  convenience,  as 
the  bodily  futiiiions  bocome  abnormal  only 
in  con«<>quence  of  changed  mental  states. 
The  physiological  symptoms  concern  "the 
voluntary  and  Involuntary  muscles,  the  or- 
gans of  sense,  common  sensation,  the  secrc- 

I,   metabolism,   and,    in   rare  Instances, 

the  ccll-|ioKcr  of  orgBni}tnt)on."  As  to 
whether  reflex  movements  that  do  not  ap- 
pear under  normal  conditions  appear  in  h,vp>- 
DO<ns,  us  Charcot  and  Hoidenhaiu  ajiscrt,  the 
aiithur  is  iiicliaod  lo  say  "  not  proven."  Un- 
der p!>ycbology  he  names  abnormity  of  the 
memory,  the  performance  after  being  wak- 
ened of  actions  suggciited  during  hvpnoeis, 
the  habit  of  bypnotici*  lr>ing  to  find  reasons 
for  absurd  suggested  acts,  etc.     In  his  opln- 

we  can  not  spcolt  of  loss  of  ecnscloua- 
in  hypnosis,  nor  is  the  subject  devoid 
of  will  power,  as  is  often  shown  by  n:*i.s-tance 
to  suggestions.  In  eoncludtng  this  division 
of  the  subject.  Dr.  Moll  delivers  a  caution 
against  mi.>lakitig  the  results  of  training  for 
lial  hypnotic  phenomena.  For  instance, 
Iba<uf  artiflvially  induced  the  stages  of 
Churoot  in  one  of  liis  own  subjects  In  a  few 
hours.  A  discussion  of  states  cognate  to 
hy[inotism  follows.  r>r.  Moll  begins  by  say. 
ing,  "  I  do  not  think  we  can  mak#  a  cloac 
citnpariMin  between  slrop  and  hypnoBis," 
but  seem*  to  conlrvdii't  himself  by  stating. 
In  coueluaion,  tluit  "  hypnnals  by  no  means 
seeds  to  be  sharply  dNlingidshed  from 
ale*p."    Kelt  the  author  takes  up  the  the. 

of  hTpnoti«m,  ami  p«»«c»  In  review  the 
rinii*  ai-tliins  in  the  brain  that  hnvo  hoen 
rqp[io««il  lu  account  for  hyjinotlc  phimnm(>- 
na.  lie  gives  a  little  attention  to  th»  »ub 
Ject  o(  ■Imolatlou,  bocaun*   i|l<b«lli'«eni  In 

ft...     .^.Ilri     .-.f    Im  ,ir,..(l.ii.     ir.      I  .  r»     r,,ii,|     uf 

,  Ive- 

IJU7  ;il("<litin  auti   lilt.     "    .i>i  '  "  " 
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notisra  In  a  «uggr«t5ve  •• 
a  tolerant  glance  at  ti> 
of  «nlm»l  ningnetlsni.  <  t^    T*u 

indexes  and  a  short   i>  uooka  <!«• 

autlior  chieBy  recuuiuiends  arc  appcsdeA  » 
the  volume.  The  author  is  bliiiaelf  •»»!-_ 
porimenter  and  frequently  allad«a  lobU< 
results,  but  his  tune  thnnighoat  is  tfaxl  of  I 
judge  rather  than  that  of  the  admcalcol 
any  special  theory.  His  pagw  brlsti*  ' 
parentheaes,  inclosing  names  of  m«n  to  «be 
he  credits  obscrvslioii-  ions.    Thl| 

work  claims  to  be  tb'  to  daU. 

gives   evidence  of   \v\ 
written,  and  it  has  alri.' 
GDC  revision. 

PaACTifjiL  SiiirrA«T  Atni  Eccwonc 
ADAPTSD  TO  Prasom  or  Uatisaan 
Bmjjj.  Uuks.     By  Mrs.  Maat  Boiba* 
Abu..     American  Public  Hralth  A 
Biion:  Rochoster.  y.T.   Pp^lRS. 
4U  cents. 

Tins  little  work  is  the  »«««t  for  »l 
was  awarded  the  prii»  of  five  hatnlrH 
Inre  olTen-d  by  Mr.  Ilenry  1, 
ter,  in  IS-SS.     Its  grrat  fo|"  ■  r  iW 

other  essays  offered  io  the  compctitioo  way 
be  inferred  from  the  fact  that  no  one  of  (ti* 
other  sUlv-nlne  was  xl judged  •  iirtby  of  (lie 
second  prize  of  two  hniulitwl  dollar*  uffi 
at  the  same  time.  The  basis  of  ihr  trrati 
is  an  explanation  of  what  Is  meant  by  food. 
principle*,  with  the  anmunis  of  parh  iJUal  are 
required  by  a  man,  a"  '<,  r^ 

spectively,  and  the  Y  loosd 

in  ditTerent  kinds  and  ruts  i>t  meat,  ia 
tattles,  etc.     Tliis  tlitoretical  mattar  li 
tratcd   by   practical   direptloits  for  cnokii 
all  tho  reasonably  econnmlcnl  foods, 
redpea  are  grouped  nndcr  the  thr«« 
Inga,  Proteid-ronlalning  FtMwIs,  Fats  anit 
and  Cartmhydrato-containing  Forola.    In 
scribing  mctliod<  of  cooking  roeal,  lh«  ast^ 
first  answers  the  question — "Well  prol 
few  honsowivm  have  ever  il 
Why  do  we  rook  If  at  nil  ? 
oook!' 
eoch  I 

abort  chapter  on  Fats  and   ' 
linco  of  fat  in  tl>.-  'i^f   i*   . 
several  ways  of  i. 
to  Uke  tho  pin 
The  cfKiking  nf 
ibe  maUng  of  brn>'l,  Irincn,  a&d  ;iml 


lasie.     , 
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In  I'  with  the  cook- 

eCvMk     801: 1  lUQg  thu  most 

cal  ai  lilibo,  toci'Kc  a  Urge  ehare 
ofattaniioa  The  kuthor  a>tv-Uci«  t)ic  huugc- 
vlff  to  m«k«  UM  of  tlie  full  nuigc  of  seuon- 
lagi  kt  her  commatul,  do  u  to  increase  the 
naistwr  of  •limulating  flarors  that  con  be 
ghrwt  to  lb*  food  nf  tho  f&nilly.  In  conclu- 
■ioo,  then  are  giron  twelve  billa  of  fare  for 
a  faniil;  of  aix,  oostiug  on  the  arerage  aev- 
sat;-«i);hl  c«nU  a  da;,  tweiro  coatiug  one 
doUar  and  tweoty-aix  oenu,  and  twelve  Oin- 
Dcn  to  ba  taken  by  •  man  to  bb  work  and 
Mt«n  moatly  cold.  Other  topics,  iwnieljr, 
drink»  at  ineala,  cookery  for  the  nick,  and 
the  buying  of  meat,  are  treated,  and  the  au- 
thor haa  drcmcd  a  few  words  on  the  arrange- 
mroi  uf  tbit  kit<'hen  not  out  of  place.  Tin, 
Abel's  miKle  of  presenting  her  subject  is 
thorouj;hly  icientidc,  and  at  the  some  time  is 
•Utactlvo  aod  encouraging,  and  not  abore 
Ibt  Maiprrb>>niiion  of  an  nnlinarily  intelli- 
gant  maiaB,  if  she  Is  not  nfmid  of  columns 
o(  percaitagos,  and  each  wordj  as  "  prutcid  " 
■ad  "carbuliydratc."  The  book  is  sold  for  a 
^^Jpninal  pric^,  in  orler  liMt  the  information 
^^■toolaina  may  be  widely  diffused.  It  is  pub- 
^^Bk«<l  In  both  paper  and  cloth  coTers,  and 
^^Pb  lb«  Onrman  ax  well  as  the  English  Ian- 
^9*1^  •ml  may  be  obtained  by  addressing 
KsHf  Dtputnunt,  American  Public  IK>alth 
Aawdatlon,  P.  0.  Drawer  280,  Booheater, 

N.  r. 

X  TmMxrta.  oa  JCidSAOi,  TacoRrncAt  axd 
PautcnoAi.  Ky  Doi'olas  Uiuam,  M.  D. 
8acMul  nditioo,  ri'tlMd  ami  etiUr^vd. 
Xe»  rork:  J.  U.  Vail  k  Co.  Pp.  342. 
Ptkcta.75. 

Tb«  history,  mode  of  applieation,  and  ef- 

I  of  maawgr,  indlcvtiona  and  contra-in- 

arc  also  incladed  in  the  title  of 

I  book.    The  author  is  known  to  the  read- 

I  of  the  Monthly  from  ^  '  nbli^fhcd 

\  it,  in  Oelobcr,  1882,  »  n  of  Oon- 

Vaasagr,  vliich  nan  one  of  ihe  fidlcst 

intelligible  and  aatirfncinry  |inpa- 

I  of  the  subject  that  had  till  then 

,  and  which  we  beliere  did  much 

Into  geneml  notice.     The 

of  this   work   wa*    pnblisbed 

than  two  ysars  sftirwarti,  for 

of  recalling  the  facts  aod  ob- 

Bliaoa   wattored   In   numerous   mcdiml 

\,maA  onlting  thrm  ullh  the  aulbor'a 


own  experience.  For  the  present  editioDi 
the  work  has  been  llioruugUly  revised,  and 
enlarged  with  numerous  additions,  many  of 
them  oonflrmatory  of  statemcuts  previously 
regarded  as  doubtful.  Two  new  chapters 
hare  been  added— one  on  local  massage  for 
local  neurasthenia,  and  the  other  on  tho 
treatment  of  scoliosis  by  means  of  mass- 
age. Much  new  and  valuable  information 
from  European  doctors  is  introduced  on  tho 
OAes  of  massage  in  affections  of  the  car,  in 
scoliosis,  in  nffoetions  near  and  into  joints, 
and  in  affections  of  the  abdominal  organs. 
The  summary  of  the  history  of  massage,  to 
which  two  chapters  are  devoted,  traces  the 
development  of  the  process  from  the  rub- 
bings of  the  most  ancient  times.  According 
to  Prof.  Billroth,  massage  is  as  old  as  sur- 
gery itself — and  that  means  as  old  ss  man- 
kind. Rubbing  is  spoken  of  by  Homer,  and 
was  practiced  among  the  Greeks  and  Ro- 
mans, by  people  of  different  classes,  in  their 
gymnasia  and  their  baths,  among  whom  it 
seems  to  bare  been  highl"  appreciated  by 
men  of  note,  eminent  a.i  physicians  or  phi- 
losophers, poets  or  historians ;  and  so  it  hoa 
come  down  to  ns — not  been  discovered.  It 
is  also  familiar  and  eflicaciouB  among  many 
barbarous  and  savage  peoples.  In  the  chap- 
ter on  the  mode  of  applying  massage,  the 
point  is  maintained  tliat  the  matter  should 
not  be  left  to  novices,  to  persons  who  "  have 
a  knack  "  for  it,  or  to  those  who  take  it  up 
without  instnietion,  or  with  imperfect  in- 
struction, but  is  one  in  which  iutclligcnco 
and  professional  skill  have  an  important 
place,  and  which  doctors  should  not  bo 
aliove  engaging  In  personally.  The  study 
of  tho  physiological  effects  of  massage  is 
declared  to  be  commensurate  with  that  of 
physiology  itself.  It  "rouses  dormant  capil- 
laries, increases  the  orea  and  speed  of  the 
circulation,  furthers  ab.^orption,  nnd  stimu- 
lates the  vaso-motor  nerves.  .  .  .  Seeing  that 
more  blood  passes  through  re-dons  massied 
bi  a  given  time,  there  will  l>c  an  increase  In 
the  interchange  between  the  bloi^  and  the 
tissues,  and  thus  the  work  done  by  the  dr. 
culation  will  be  greater,  and  the  share  borne 
by  each  quantity  le«s."  The  process  is  then 
shown,  in  particulars,  to  be  beneficial  In  af- 
fpftions  of  the  nervous  svstem.  In  the  suo- 
I  coi'ding  chapters  iu  application  Is  discussed, 
I  with  numerous  citations  of  tUustratire  casca 
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in  each — whU'h  are  preferred  to  deductions 
— in  nerrous  exbsuftion  ami  aniemiu,  in  a(- 
(vcllona  of  tlie  ut«tu^  and  olUer  internal  or- 

'gans,  in  local  neantstbieoia,  in  aiTuctioni  of 
liie  central  nurrous  syetem,  in  writer'*  cramp 
anil  allitxi  affections;  in  neuralgia,  peripb- 
eral  paralyais,  muscular  rticumatism,  niusco- 
lar  rupture,  clepliautia^ls,  mdema,  ecolioaia ; 
in  aprains  and  affections  of  the  joints;  in 

^^sorden  of  the  bead,  face,  eyes,  ears,  and 
hrtwt,  and  in  catarrhal  affections. 

SA51TT  AXD  Imaxitt.  By  C1URI.E8  Unu 
CUB.  Contemporary  Science  Series. 
New  Yorlt:  Scribncr  Jl  Wclford.  Pp. 
89S.     Price,  |l.:>fi. 

Tni  author  has  endeavored,  not  so  much 
to  doioribc  and  enumerate,  as  to  account  for 
the  phenomena  of  insanity.  It  is  agrved 
that  certain  oocurrcuoes  ore  oooasional,  oth- 
er* common,  and  others  invariable  in  insan- 
ity, and  that  certain  occurrences  are  fre- 
quently associated ;  but  why  sucli  connec- 
tions should  utint  has  never  been  cxplaiaed, 
nor,  BO  far  aa  the  aathor  knows,  inquired 
into.  Many  hypothcwa  ore  experimentally 
tppllcd  in  the  pursuit  of  the  inquiry  thus 
outlined,  without  clniuiing  that  they  are  the 
true  explanations  of  the  facta,  but  because 
"at  any  rate,  they  are  explanations  of  some 
kind,"  the  autlior  l>eUcving  thnt  the  state  of 
our  sdcnco  "has  reached  ■  point  at  which 
•omo  explanation  of  the  facts  of  insanity 
I  b«oome  desirable,  and  tlial  any  hyftotho- 
,  ernt  If  erroneous,  is  a  step  toward  the 
[attainment  of  Inith,  and  is  l)etter  than  a 
ere  Bnorganixcd  accumuliition  of  facts." 
Anondwrdlstiuctiim  is  insisted  upon  tiian 
!■  obsvrved  by  some  physio-psychological 
■Iters — perhaps  tlie  careless  ones — between 
-^nermus  processes  and  the  mental  states  that 
accompany  thum.  Whilv  there  Is  nu  tliought 
or  n>enul  condition  without  a  tiorvfiu*  pro- 
00**,  Uia  relation  between  the  two  is  like 
tliat  of  a  shadow,  cquivalont,  obverse,  or  oc- 
cnmpiininK'nt  of  Inexplicable  n'-iMHalloti,  It 
^h  found,  In  the  search  for  a 
■idtT,  that  In  rvfry  case  • 
I  three  factor*  are  pi«a«nfr— ' 
I  hlnhait  nerve  arratiKsineitf*. 
duct,  and  ditorder  of  roniclounio< ;  and  ta 
I — ~  — -r  the  rt(sortli«r  of  r"-'—''^"'"'-"  ''" 

filrr  of  thnuRlit  It' 
«.,J-,'pn"'-"»iane*«,  and  of  i- m  '.  M;u>iii.-.»i  ui 


f  In. 
lion 
tlio 
oon- 


Ihn  relation  of  self  U>  the  siuTo«ndiD^ 
no  two  cnsex,  however,  are  these  TukMi  fte-^ 
tors  combined  Id  quite  the  sanui  way.  1 
thus  no  two  eases  prcci-clv  n?«<rmbl«  out  1 
other.    iJn  the  '  ■  are  oak- 

bincd  depends  ii>  ne  i 

assumes."  Amon^;  the  causes  of 
are  those  arislni;  from  heredity,  wbldt  laay 
work  under  the  law  of  inheritance  or  mkt 
that  of  sanguiniiy,  in  which  are  inrotTed  tfat 
effects  of  diffen-nt  degrees  of  sictilaiity  ar 
diaaimilaritr  in  parents ;  ilircct  oliiMi,  or  <t» 
action  of  noxious  agents  Immediatel/  oo  iW 
nerve-centers;  and  indirect  8treaM»— •UA 
are  of  internal  origin  when  lb*  acvst  i*  MM 
commotion  in  the  organ  itself,  as  in  Dm  cos* 
of  morbid  affectloits ;  or  of  external  arjgin,^ 
when  the  agent  Is  some  oomiaotion  fat 
environment,  as  when  car(«  of  family 
business  or  social  and  poltUoal  relati 
worry.  Tlie  forms  of  insanity  are 
and  are  hardly  susceptible  of  a  fiwd  daail- 
fication  They  may  be  arranged  fron  dif' 
fcrcnt  points  of  view,  and  may  n»  lata  oM 
another.  The  author  treats  idiocy,  hafcocfl- 
ity,  sleep,  old  age,  and  drunkentica*  «a  bsteg 
marked  by  one  or  more  of  the  foataivB  thai 
may  enter  into  insanity,  and  discuase*  lbs 
forms  of  the  real  affection  tmdcr  tb«  bead* 
of  melancholia,  exaltation,  and  dementia. 
The  di<M:u8sion  of  the  points  braogkt  up  b 
lively  and  bold,  and  the  obeefratiaaa  tfon 
them  are  pungent  and  ofleo  witty. 

Toi  Aimqcrnzs  or  Tmiitsan  Am  rat  A^ 

JACKNT    ^ATXS,    AVT      — "     "^ V    AS- 

OIiIOISAL  HoCtRY  I  IVIII- 
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Tmt  author  is  Comepondlng  Beemat; 
of  tlie  TcnnesBoe  Qlstorieai  Hodely.  He 
does  not  In  this  work  expound  a  tbwcy, 
but  presents  a  series  of  hlstoricnl  aad  ediB»' 
logical  atudiee,  rery  hitnlr  Ua  own,  bal 
with  thosA  of  III  'itbl  la  tm 

illuMmlimi  nml  '  1  nol  akkll 


"OKv  wUfb 
lotdof  tb* 


is   tl. 

the  II 

dogrvc  of  iiuiiird  by 

en  and   t!.     ^r  of   their 

The  book  he*  pprnwo  out  of   tho 
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IhahTllle  tboQt  two  jttn  agn.  The  ma- 
terial «rorUiT  of  UluMration  MccumnUtcd  (o 
i«{ii41y  tliAt  it  iru  found  impossible  to  do 
Jntttoo  to  It  In  ilie  modeat  pamphlet  that 
»aa  eoounmpUtpd.  It  became  uocetmxj, 
tito,  to  cutuiiler  tlie  general  iiabiecl  of  an- 
cient maaninenta  and  antlriulllcg  in  Tenncs- 
Ks,  la  order  properly  to  introduoi:  the  new 
naterial  diaeorered,  ami  thus  make  the  pub- 
Hntloii  nmful  to  a  larger  elui  of  nndera. 
The  people  wbosa  relics  are  described  here 
«n  ealUd  hj  the  tuthor  the  Stone-Grare 
laee,  b«eaD*e  their  dead  were  placed  in  dst< 
or  box-<h«ped  grmres  built  of  ttone  aliba, 
•ometimea  eonitructed  with  much  cure. 
hundred  or  more  of  these  graves  are  oc- 
lonaDjr  found,  deposited  in  several  tiers 
layen,  in  a  tingle  burial  mound.  The 
wd  trcasarea  laid  away  with  the 
tedlM  •!•  gWMfally  well  preserved,  and 
"tell  the  Mory  of  dome^tie  life  in  the  Cum- 
bariaad  and  Tennessee  Valleys  with  remarlc- 
•bU  MaclBcm,  and  unravel  eecreu  that  the 
Impoalnf;  monumi-ntJi  of  the  naiivo 
hare  fallpil  to  dit.close.''  Besides  the 
^BTM,  the  ronalns  of  the  forts,  villages, 
^^Hd  Mtllementa  of  the  same  people  have 
^^Hto  dioeoTprvd  in  cousiderabia  nnmbcrs; 
^^■rifOO  the  whole,  Tennesaoe  appears  to  havo 
^■brdad  one  of  the  most  fruitful  ficldi  that 
tiia  Aaxrican  archcolo^st  has  been  privi- 
The  articles — inscribed 
•  «,  totems,  potteries,  pipes, 
teplcmcDt*  of  chipped  stone,  smooth  stone, 
eaffftt,  bone,  ami  shell — betaken  an  artistic 
la*l«  aod  fchnieal  skill  brynml  that  of  our 
nr  of  tbe  munnd-buildcni  of  the 
&rthcr  north,  and  are  more  on  the 
(errl  of  the  best  \cw  Mexican  work.  Among 
Umt  OKMt  ratnarkable  of  tlicin  are  some  finely 
laip;  (linta,  from  slitecn  to  twenty 
loo^  which  the  author  designates  as 
and  others  equal  to  them  in  degree, 
,  wMeh  k*  elaaaifle*  as  eereraontal  implements. 
^^^M  aiost  rcmaH(*l)l«,  porliaps,  are  the  shell 
H^^^fStl,  canrrd  witli  Intricate  figures,  in 
■Meb  lh«  hiunnn  form  may  be  discerned, 
Ike  etyte  of  which  suggests  Mexican  and 
fttfml  American  work.  One  of  these,  from 
«K*  MarMah  "  1,  Sovlerville,  reprc- 
•rati  two  )i  i  in  combat,  and  Is 

r«fard«d  »•  ■  r  aborigi- 

nal  art  evr  uoo.     A 

saliiac  tta&-  otiou  ttl  ihu  Tenmss- 


see  Historical  Society  has  engraved  itpon  it 
tbe  representation  of  a  group  of  mound- 
builders,  with  their  bnmicrs,  weapons,  aaa> 
tunics,  and  manner  of  dressing  the  hair 
clearly  shown.  The  author,  who  is  an  origi- 
nal investigator,  and  not  liable  to  be  de- 
ceived, vouches  for  the  authenticity  of  all 
that  he  describes.  A  chapter  U  devoted  to 
the  study  of  the  ancical  bouses,  which  arc 
compared  with  those  of  tbe  Mandans,  and 
tbe  aboriginal  trade,  which  seems  to  iiare 
been  co-extcnsive  with  the  continent.  In  age 
tho  people  were  probably  pre-Columbian, 
but  may  have  lived  down  to  tlic  days  of  the 
Spanish  explorers.  In  ctbnio  relations  they 
were  a  branch  of  the  general  stock  of  oar 
Indians,  In  a  more  advanced  stags  of  civUi- 
zatioo  than  any  of  them  now  are,  but  not  in 
other  reepeots  differing  more  from  them 
than  some  of  tbe  tribes  diflcr  from  others. 

Tbi  CaiuiKAL.  By  HAVitocK  Ellis.  Con- 
temporary Science  Scries.  New  York: 
Scribncr  &  Wolford.  Pp.  387.  Price, 
ei.2S. 

Ma.  Ellis  has  attempted  in  this  work  to 
present  to  tbe  English  reader  a  critical  sum- 
mary of  the  results  of  tho  science  now  oom- 
nionly  called  criminal  anthropology.  Tho 
study  of  the  problems  of  this  science — which 
deals  with  tbe  criminal  as  he  is  in  himself  and 
as  be  becomes  in  contact  with  society,  and 
with  the  social  bearings  of  tbe  subject — has 
b«en  carried  on  with  great  activity  during 
tbe  past  fifteen  years  in  many  txiuntrics,  and 
has  given  rise  to  a  considerable  number  of 
elaborate  and  thorough-going  treatises,  moot 
of  which  are  Inaccessible  to  general  English 
readers,  and,  by  reason  of  their  magnitude  or 
of  the  special,  detailed  character  of  the  r«- 
search,  are  not  likely  to  become  familiar. 
Mr.  Ellis  has  reviewed  them  and  picked  ont 
the  conulu.<iions  to  which  they  lead  with  mneh 
skill  and  apparently  without  prepossession 
In  favor  of  any  special  theory.  Besides  doing 
hia  workman's  work  in  a  workmanlike  man> 
ncr,  he  baa  shown  a  capacity  to  handle  the 
subject  Independently,  as  one  who  has  mode 
himself  master  of  it,  and  has  matured  hia 
own  manner  of  regarding  it.  First,  the  chief 
varieties  of  the  criminal  are  enumerated ; 
the  causes  of  crime  are  classed  a«  cosmic— 
the  influence  of  the  external  organic  world  \ 
biological — tbe  personal  peculiarities  of  the 


THE  POPULAR  SCIBUGE  MOSlULi. 


ioillvliluBi ;  and  (ooiaL  The  hMon  of  the 
■tudjr  of  criiuiuAtit}!  is  next  nkctchctl,  kiid  its 

^Importoiice  U  indicated  The  phrgica]  char- 
acton  of  orimiaala  ar«  cunsidercd  add  oom- 
paretl  with  thuiiv  uf  other  men,  after  the  ex- 
■mplu  wt  br  Lombroso,  with  reference  to 
Tuioiu  anatuiulcol  peculiarities  aa  well  as 

^tO  tb*  broader  (acton  of  general  etractiue, 
■eniibUity,  aod  heredity.    Of  psr. 

^idlioa)  facton,  mo»l  inscasibUity,  intelU- 
e,  vanity,  emotional  instability,  aetitl- 
ncnt,  and  rvligioa  arc  presented  as  those  to 
the  inlluenco  of  whioh,  on  one  side  or  the 
Oth«r,  the  moat  importaooe  may  be  attached. 
The  working  of  tlieae  facton  U  Itluatnted 
by  reference  to  the  coitom  of  tattooing, 
thlcTcs'  elang,  prison  imcriptloDS,  criminal 
Uteraturr  and  art,  and  criminal  philosophy. 
The  rosnlla  of  criminal  anthitipology  are  i«- 
riowod  io  llw  fifth  diapter ;  they  are  (ome- 
timrs  obscure  and  oren  contrailictory ;  but 
w«  can  not  afford,  in  dealing  with  criiuioals, 
10  (Uipenae  with  suoh  adcDoe  of  human  na- 
taro  as  we  may  auooecd  in  «»««'««»-g  The 
lixom  Is  drawn  tltat  criminality  \i  a  natural 
pttenomenon  to  be  studied  grarely  and  care- 
fully, acoordiag  to  tutuml  methods;  and 
that  by  natural  and  reaaonabto  methoda 
alone  can  the  problon  of  it*  Htmlntlnn  ba 
flw*4  with  any  ehane*  of  nioeaaa.  "ne  £•»• 
enl  character  of  some  of  theae  mattwda  is 
ImUoated. 

/ViliylMi  mti  lift,  oaa  of  die  Fbel 
and  Theorr  papars  ssrtea,  pabOsked  by 
y.  D.  CX  !!«%<».  K»«  Tork,  eootaiaa  t«r« 
btolcfiieal  eaatya  try  Ctmim  r.  Cm.  Im 
dw  iBnter  aMiy,  ancUM  Tha  CcO  Dae- 
,  Ika  aaUMT  rrttava  iha  Vmetf  aC  Um 
of  prMofliam  ui  tba 
it,  tad  readies  tha 
qri^taal  Maa  of  tba  eaD,  a* 
SddaUea  and  Sckvaan,  baa  guilaaBy 
lairay;  thai  tlMToapptanlobaaeoae 
and  UnxibU  mbstnee to wkMitka 
|nv(«pla<a  la  rifUSy  aad  mtaaltaly 
pplfad;  aad  thai  Ufa  la  aa  BBek  •  MfMny 
a««r.  In  ika  aieen<  waay.  «UA  la  an 
toMoua  Qeaantfaa  tfcsaiy.  Wa  a«- 
a«a(s  «a  skew  \^t  a  KaaaUtai  treai  a«^ 
mrattar  to  nHn(  (arma  t»  a*  i— iiltal 
ilnth*pr«c«as<«Ta<altaBi  that  al  tka 
U  wWab  III sitaiaalal  pwuf  h  ayp«- 


ant«r  J 


Mosia)  the  theory  of  laeli  tnndtioa  b 
credited,  if  not  disproved ;  and  that 
general  tlicoty  of  rvolutlna  U  still  la  lb 
stage  of  hypotbe«is,  sod  that  Io  Itar  gip  b» 
tween  Ufelcai  sabstanccs  and  Q*iiic 
we  hare  tba  ?aritablc  '  missing  link.' " 

In  prepartni;  his  IxMk  on  7'or»a(&MaO(< 
Tork,  N.  D.  0.  Dodges,  Fact  and  Tliaoiy  |» 
pen)  Prof.  ff.  A.  Battn  has  al«cd  Io  pi*' 
sent  in  popular  tljle  the  lh(«ri*«  Iwailaf  m 
the  diibji  rt,  and  the  facts  that  haie  aoaamB' 
lated  from  year  to  year,  othorwiM  aeattnad 
through  many  folomca.  Efforta  Itm  ka« 
laadc  to  «(t  theories  to  tbtdr  ronroes;  to  i». 
T{ew  Espy's  work,  which  lies  at  the  basis  t< 
modem  thaories  of  tornado  f  onMUlon ;  la 
obtain  an  estimate  of  the  tornadoes  Ikat 
bare  oocnrred  io  this  euuotry  siaoe  limi 
and  to  compare  the  dasttuctian  ^y  Inrwi^m 
with  that  by  fire.  r«aiiii  limaMliiiii  ma  fclw 
about  tornado  losunnra.  The  stuMfwt  lki>- 
ory  and  tba  possibility  of  predidiMg 
does  are  tonebod upon.  TheUmisTak 
do  is  described ;  and  ditcetiona  art  c^re*  \m 
obaorring  lomsdoea. 

The  Chuf  Sii^nal  Qfittr  0/  Us  Atwf 
complains  io  his  Rtfort  tor  1889  tk«i  tie 
military  brandi  of  the  eorpa  b  datetianli^ 
for  the  lack  of  fadUtiaB  tax  tlie  jnoiad 
training  and  dritDagof  the  oSoera  aa4  *a^ 
bat  makes  a  ttelt  aikiblt  of  ncteMoiopcai 
votk.  Tbc  iaa«e  of  wtailter  forMaals  cal 
elans  wardnga  has  been  eOMiaoed,  a«d  tba 
daoHutdi  (or  than  base  Incnaaed.  As  the 
fieM  to  wUaii  Ony  an  applim)  ffiiiwii, 
bare    to    be  made  fai   tkdf 

llwy  beeome  i&<-~ ^!.  and  tool 

««rk  baa  mora  to  be  t  .beerrm; 

and  in  (bb  dspaitBNDi  nrju^iioaa  are  a^ 
ksovlmlB'^  to  fitolii  Bewaya^ata  in  tba 
kigvciilM.  Defecto  In  Iba  predletioa*  ai« 
•soMd  br  %\n*T%  Ike  acwnM  of  waA 
ibM  la  Impaaed  n|Ha  ibt  piiili  who  bass 
totoakalkMa.  TbnaibaehU 
cU  has  foty<«ine  misaMi  in  ibe 
aid  ftftcen  mianlea  at  aigbt  el  bis  dfapwal 
tit  «Ul  It  a  raiy  ecapHwInd  taah.  Ttt, 
ibniiiiiiiaiati  if  iiffTnrt[iTii1nt-iiilt 

— 1*«  ta  lan.  •!«  in  laaa,  and  «>'«  M 

tnn    Waatbar  repotts  freoi  tba  Wi 
X 
af  eaU  wasm    Wcalhar 
aiMIMandoa& 

•f 
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I*  not  promlting,  UDiier  prevent  coO' 
to  letd  to  Tkluablc  results.  The 
«**k1;  vouhar  crop  Uullctlo  hoa  been  ooO' 
liatMd,  uiit  tu  TmluN  bu  beon  »j>|ir«ciiitod. 
Bpaiikl  atMntioQ  I*  gl*»o  to  the  bviglit  of 
I  at  soTcnt^  pUooa  on  twenty-six  rlTura. 
Tha  weoad  volaroc  of  tbe  report  contbla 
!  alfaatia*  by  Prof.  Clndaiul  Alite  uf  Pr*. 
StmSm  for  Itahutive  AfctluxU  m 
Aarm  md  Wtathrr  Prm&etUm:  Together 
with  •!re>d7  kncirTi  condiisions  and  prind- 
|d«i,  It  briii  :   iiiaDjr  new  result! ; 

dbauaaaa  1J>'  i:nportanro  of  variou* 

loreaa  and  rralilanrrii.  tbe  prominent  feat* 
vaa  «f  vortat  motion,  the  turbulent  flow  of 
Ilia  atinulipliurc,  and  the  dynamic  origin  of 
tha  dbmal  Tarlatioo  of  the  barorectcr  eoo- 
acetad  with  It ;  gives  much  ipaec  to  the 
TwHoal  motion  due  to  buayano;,  to  the 
fenaatk>a  of  ctnuds,  and  to  the  e<>nKlusion« 
to  b«  drawn  from  thi!ir  study.  It  «cck3  for 
tha  loaroe  and  maintaining  power  of  the 
MMB,  and  for  the  condltiunii  that  influence 
the  aiOTaoiant  of  the  storm  center. 

The  RtffTtnee  Oandbook  for  Rtadert, 
lHudmt;  and  7\aehtrt  of  Eni^ii\  Hiitory, 
\sj  R,  11.  Gvrnfi)  ((i'lan  k  Co.),  is  a  wrics  of 
tablaa  of  the  hiatorioal  famillci  of  England. 
It  gtrcs  tha  deMWikt  of  William  the  Coo- 
qocior,  of  tha  khlga  of  EngUnd  and  their 
,  the  'tf'i'fiil  nf  the  prcsi-nl  reigning 
,  tb>  '  England,  counselors 

<oi3  to  IHS9,  the  prin- 
iipal  Brilith  writer*,  and  tbe  date*  of  prfn- 
L  avcuuL 

Kr.  .TpAa  Kiemtedy,  anthor  of  the  Stem 
f  of  Okt  Em/titA  lanjuagt  (A.  8. 
I  k  *^ ),  baa  itroeeeded  on  the  opinion 
there  la  a  mora  satlafactorj  and  more 
■aafttl  way  of  enUrgiog  one's  TocabuUrr 
than  t>y  dpflaition.  The  definition  of  n  woni 
b«ill  up  out  of  a  familiar  primary  word  l< 
Ml|iutiieai^  becanae  the  word  explains  liwlf. 
If  v«  kaow  tha  stem,  we  can  readily  dcter- 
wJam  Ika  aicantng  of  the  worda  into  which  it 
•■Ian.  Thb  lead*  to  the  study  of  atcmi 
aad  to  Ika  adoptiira  of  word-«tra<:tur»  m  the 
baili  of  eboMataty  aditcatjon.  This  book  is 
p««pa*4  M  a«  aid  lo  ih«  Mudy,  In  it  the 
pfiodpal  atana  of  tbe  laaguage  are  presented 
la  atpbabttlml  aeqtMOoe,  loveihwr  with  tlir 
;  ftrat  Uif  ilnc,  then 

r  of  traasUloa  ii  unJary  or 

4eH««4  (<*a.    In  aanaaatian  with  caob  Hem 


ia  giren  a  li^  of  it«  prinripnl  applications, 
together  with  such  parcnthctlool  remnrka  ai 
may  be  helpful  in  connecting  the  stem  value 
with  the  present  use  of  the  word.  Tlic  list 
is  liberally  illustrated  with  quotations  from 
standard  antbors,  showing  how  many  of  the 
words  havo  been  used  In  their  writings.  It 
Is  also  freely  garnished  with  notes  that  em> 
body  literary,  sdentiHc,  or  historical  lore. 
Tbu  stem-lul  is  preceded  by  a  word  list 
ahich  may  be  consulted  when  the  stem  is  (o 
bo  found,  and  is  followed  by  a  list  of  pre- 
fixes. 

The  first  six  books  of  The  Anualt  of 
Taeilut,  edited  by  the  late  Prof.  WiUiam  F, 
Allm,  baa  been  added  to  the  "  College  Seriea 
of  Latin  Authors"  (Ginn,  |;I.6S).  About 
half  of  each  poge  is  occupied  with  notea, 
and  an  introduction  of  thirty-two  psgcs  em- 
bodies information  about  the  works  of  Taci- 
tus and  their  characteristics,  Tiberius,  tha 
condition  of  the  Roman  Empire  in  his  time, 
etc.  Appended  to  the  Toiumc  are  some 
textual  notes,  an  Index  of  proper  names, 
and  an  Index  to  tbe  notes. 

The  PUroma  (Putnam,  12.80)  is  an  ac- 
count of  creation  In  bUnk  verse,  in  which 
the  author,  Rev,  A".  P.  Chiitendrti,  combines 
the  biblical  story  with  the  revclaiiona  of 
science.  It  is  in  what  the  author  calls  setrd- 
dramatic  form — that  i.i,  like  tbe  form  of  tho 
second  part  of  Faust,  tbe  characters,  or 
"  voices,"  being  mostly  angels,  spirits,  forces, 
forms,  etc. 

Tho  question  of  reading  the  Bible  in  the 
public  schools  is  briefly  reviewed  in  an  essay  ' 
by  Jotfph  Henry  Crool-er  (Wisconsin  Stale 
Journal  Printing  Company).  Tlie  stimulus  to 
the  publication  of  this  pamphlet  was  a  recent 
decision  by  the  Supreme  Court  of  Wisconsin 
prohibiting  the  nse  of  tbe  Scriptures  for  re- 
ligious instruction  in  the  schools  of  the  State, 
and  a  subsequent  address  by  Dr.  Bascom 
criUcising  such  action.  The  author  finds  a 
"  rnndaincnul  fallacy "  in  tho  claim  that 
Bible  reading  can  be  warranted  In  the 
schools  of  a  secular  state.  It  is  not  read  aa 
literature,  nor  as  history,  but  aa  a  super- 
nstiiral  revelation.  He  considers  the  decree 
"a  friendly  act"  toward  the  Bible,  since  It 
prwenta  the  uae  of  archaic  texts  and  pas- 
s*;^  obnoxious  to  young  minds.  The  000- 
clusion  ia  reached  that  not  only  is  ibe  de- 
ekrion  of  the  court  in  accordance  with  tha 
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to  '  :^.9ln,   but   that  it    is 

*tl!  licit  motive  of  liuman 

■ffitin,  .  .  .  tb(i  acaiiiuunt  ot  uairerwl  jus- 
tire,"  anil  inilicateA  tbo  dAivu  of  "  (lie  mod- 
orn  dtalc." 

A  uriea  of  (rtlclM  orlginnllj  contribated 
toScIcuc«  by  Otar  Brovrmntf  is  republijbcd 

I  nvisrd  form  b;  the  Indualria]  EduualioD 
knuociation,  uudur  the  title  AnpeeU  of  Edu- 
mtion.     In  tbis  a  (tudy  i>  made  of  the  the- 

riei  of  teacbitig  that  liave  influenced  the 
Vorld  9(n(re  I  be  Reformation.     These  are  re- 

olred  into  three  daaaet:  Aunuraurfn,  or  the 
•tody  of  language ;  rra/um,  a  study  of  tbiogj ; 
and  naturalum,  training  for  the  art  of  liring. 
The  author  claims  In  faror  of  language  atudy 
that  wcighiog  the  uliadea  of  meaning  in  worda 
cnltirate*  a  subtler  tact  than  either  mathe- 
matical reasoning  or  biulogtcal  diacriiniua- 
tlon.  The  realistic  method  of  teaching,  al- 
though indebted  to  C«menius  and  Milton, 
leoolTed  ltd  greatoKt  Impetus  from  the  ex- 
nmplifl  of  Pcstaloiil  and  Fnaebel.  "  There 
Lf  no  fear  that,  In  the  present  day,  the  Icam- 
Ins;  of  things  tnite«d  of  words  will  be 
Deflected."  It  i«  obaerred  that  "natural 
education  will  alwaya  haro  adrocalea  and 
apostles,  ospri<i»l1y  In  times  when  thera  ap- 
peam  to  be  a  danger  uf  oTer-re&namanl  or 
ororpressurc ;  but  the  wise  edaotiooaUst 
will  turn  to  It  as  a  repository  uf  oautlona 
and  warnings  rather  than  as  an  armory  of 
weapons  8t  for  Bghting  against  the  crcr- 
pmrnt  enemies  of  Ignorance  and  sloth." 
Tlie  pamplilct  concUuli's  with   a   hi«torical 

ktt<ii  of  till-  Kii';;U«li  puhliu  schooU.  Wilt. 
Fcboater,  Eton,  Harrow,  and  Rugby  still  ad* 
hen  tn  the  elsa.slcal  corricnlum,  so  that  "  a 
pnblte  school  man  means  one  who  has  bo«a 
fwiu^fd  mainly  In  Orrfk  and  t^tia."  Tb« 
lion  la  ma4a  anaal  Ik*  btwrdiog- 
•yclMs,  thai  "  aa  Um  nay  grow  up 
ikal  (ho  horn*  Is,  after  all,  the  boat  plaoa 
ior  shiMita." 

Noa  10  and  IS  of  1}^  CHf<"A (Btak. 
,  %\  ca«hX  ara  at  daitl  n*  Uumta  la 
A  CW^Mi  *f  f  lUaM*!^  iMsguik  m«  «» 
gaale,  iMhuflbc  nilaary  aa^lnia,  b]r  Mnry 
I<^««,  U.  P.,  wHttb  has  NMhMl  Ua  iMnl 
•dltloa.  It  i^nsaearaar;  «L--  -r  •<- a-i.< 
of  la— at 


the  preceding  ei!- 
be  ha?  endeavori-! 
date,  and  ha*  preu  m 
tloud  of  the  nature  an 


•ulboT  s«y»l 

■he  work  «i>  to 

>•  of  adds 


IvidtaB  m/tore  ik.m     as  va  vtisiixci  frua 


and  radicles.    He  has  also  trcwted  the  oipsak 
cubtititutlun  comffounds  more  at  Icogth. 

No.  18  of  this  series  has  for  tu  snbjrd 
Equine  Analonij/  <tn4  Phgnologf,  It  it  b; 
WUliam  li.  Ballon,  M.  D.,  and 
twenty -nine  graphic  illaxtratlooa 
from  Chttuveau's  Comparatlte  KtrnXotej.  Tfcs 
facts  and  dcscriptiona  are  givcii  T«t7  cs*- 
cicely,  aad  are  amnged  under  beads  taJ 
sub-beads,  diTisioiis  uf  differrnt  ranks  hdag 
diitinguisbcd  by  different  type.  lo  otiist 
that  the  ey«  Bay  readily  Cnid  any  Una  <l 
which  the  reader  Is  in  tnrch, 
bead  begins  a  new  Una. 

From  the  same  publishers  wa  hl*«  l*-^ 
ccired  the  third  edition  of  Th*  Eotntiab  af 
itcdieal  CKtmittr^  and  Urinaljitit,  by  Sum 
S.  Woody,  M.D.  (price,  9I.S8).  It  nnilahs 
more  matter  than  the  usual  ToloiMa  cf 
lecture  notes,  and  may  b«  desollHd  aa  a 
brief  treatise.  Directions  for  a  oooeiifariMs 
number  of  ex|>erimeuta  ant  inacrtcd  la  lb* 
fonn  of  foot-oote«,  and  proMMCi  and  b- 
rangements  of  apparatus,  etc.,  are  tfaowii  ia 
sixty-two  cula.  The  chapter  on  nriaalyab  b 
quit«  foil,  and  ountaina  fignioa  abovlac  Ika 
appraranee  under  the  mlcroaoopa  of  vattoat 
solid  matters,  crystalline  fotiateaoea.  •!«. 

Also  from  the  Messrs.  BlaUaton  ooaaos  a 
little  tvl«  aa  tbi  Itsl, 

but  II'  ■'■  CKnmiiMl  Atk^ 

jMisi  by  Pnot  A<far  Z*.  fiMtA  (price.  $1 X 
la  doaigacd  to  naVr  itud^utj.  donuaIr\te^ 
the  methods  of  >. 
trolysis.  Th«  uii...--  ...-x. 
Ih«  book  as  oonprislog  "  a  I 
upon  tfaa  b«lMvior  of  the  ci 
dlfftraal  mUs  waA  aalta,  a 
of  the  nutooa  aonraea  e(  thi- 
Its  coalrel  aad  im  ■aniiimt' 
fUk>*  a  rnwdi— wl  fatslatr 
Hob  of  ilM  cbitmI  tela  c> 
•ad  ■•Miaa*  i«Ulla(  to  ti 
aad  MiNnitiaa  of  aictak,  a: 
dadoa*  poaalbia  by  lasiiii  of  Uw  daeiiie 
■ — t.  -  -  .  1W  astlasti  of  dMarmlmUaa 
tfrnrtOcn  gtvMl  praferaaca  aic  net 
'ii'ix  af  any  naa  iadiiUaal,  bnt  faai*  kwa 
••Wnt4  tnu  all  aaajiaa  after  aa  offartraoi 
i  nf  MMyyvan,  aaic  baiaf  I4ka«  to 


n 
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ich  MtiiA]  tmU  litre  (hoim  to 

iii  ifustwortliy."    The  Tolume 

iiaiAi  twaty-tre  Ulustntioni. 

A  new  and  rrriMd  edidoa  la  publishrd 

William  Wood  k  Co.  of  }ii.  ffenry  Kid- 

'«  rcX-Axut  «/  Phftia,  la  which  are  In- 

the  •llentioaa  oe(^ded  to  ndnpt 

bO(A  to  tbe  preaeni  Btate  of  science. 

work  Ittelf  la  an  aUaptjtioa  or  einipli- 

tertlon   of  Gaaol'a   wdrk,  and    regard   has 

had,  in  carrriog  out  tha  reTisioD,  to  the 

and  improTcmcDU  that  hare  been 

in  tlia  sucoesalYo  ntilioos  of  the  pro- 

A  lar^  number  of   experiments, 

h  new  Itliiatrations,  liaro  b«cn  aiMpd  in 

department  of  "Application  of  Prin- 

iU«." 

Health  for  UmU  AOt  (American  Book 

ijr)  l«  till!   biiok  for  primary  gradet 

the  "  Aiilhoriwd  PhynioWgy  Serlea."    It 

wbat  the  laws  now  r«inir«  in  regard 

to  alenboUe  bnTeras;c«  and  tolMcoo,  with  fre- 

itcnttliin,  and  dates  briefly  tlie  gcn- 

rolea  of  health  and  the  Btmrture  of  the 

J.     Pbyalulogy  and   anatomy,  however, 

^^      tTMlWd  In   the  firsrt  two  bookf  of  tbe 

l^^^iM  Mtnly  a*  atrls  "  to  enable  (he  pupil 

upTchend  tlie  topic  which  ia  the  real 

«I|}mI  of  (tiuly,  fix ,  the  lawn  ^f  health  and 

lb*  nature  »'  Irlnka  and  other  nar- 

(Bti«*,  and  '  '    upon    tbe   human 

tjmmsu."    Tbe  rolnme  la  written  in  limple 

Uapiagr,  It  la  clearly  printed,  and  U  made 

•ttrartir*    with    many    llluairationa.     The 

Msriva  ij  Indoraed  by  ih«  Woman'*  Cbrlalian 

ToBpenuwe  Clnlon. 

tTho  Open  Conrt  Company,  Chicago,  pub- 
aa  by  apcdal  Ucettae  of  the  atilhor,  TKrre 
tmrm  «•  <V  fieimft  af  Ijnupuigt  and  Um 
m  ca  Ofntrai  SAtatum,  which  were  de- 
Brcred  at  the  Oxford  Unlrcralty  Exteneion 
Mooltng  of  l''«9,  by  Prof.  F.  Max  Mailer. 
Ia  tli>  '-  the  author  fiuda  a  mark 

of  dbti'  '  cen  man  and  animala  in 

tbe  oae  of  language  transmitted  from  gener- 
ation lo  gcofratlon,  and  sbowa  bow  the  enor- 
aama  mcabuUry  of  tbe  Bogli«b  langnage 
baa  grown  op  from  a  oomparatirely  small 
ooBbar  of  pfimltire  rooti.  In  tbe  eeoond 
laeui*  thaw  roota  are  alinwn  to  vtirres[>ond 
«tA  lli«ll*e«  eooegpta  tn  llm  mind  nf  man, 

•hi?  Irsifon 

' — which 
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pounded.  In  the  third  lecture  the  anthor 
maintaina  that  language — which  is  the  key 
to  thought — afforda  a  enrcr  teat  nf  race 
affiliations  than  physical  characteristics  can, 
and  insists  upon  hia  theory  of  tbe  Asiatic 
origin  of  tbe  Aryans  aa  agiiinat  the  Scandi- 
navian theory  of  some  modem  atndents.  To 
the  three  lectures  arc  added  an  essay,  enti- 
tled My  Predecessors,  in  which  Prof.  Mullor 
disclaims  originality  for  bis  idea  of  the  iden- 
tity of  thought  and  language,  niid  strives  to 
show  that  it  baa  been  taught  by  the  nomi- 
nali.<its  and  other  philoaopbcrs  In  tbe  paaL 
(Price,  76  cents.) 

A  group  of  stories  from  Norse  Mythology 
has  been  published  by  Mary  K,  TMehfiM, 
under  the  title  Tht  Nine  WorItU  (Ginn,  60 
cents).  Tlic  style  of  the  book  is  intended  to 
be  simple  enough  for  children,  but  not  too 
simple  for  adults.  The  author  saya :  "  I 
have  written  the  story  of  the  goda  as  it  ban 
formed  itself  in  my  mind  after  much  read- 
ing and  thinking.  Whatever  is  coarse  or 
nnpoctie  in  the  old  stories  has  been  left  out, 
and  much  baa  bei^n  added  from  my  own 
imagination."  She  baa  taken  varioua  llb- 
crtiua  with  tbe  ancient  legends,  such  as  put- 
ting certain  prophecies  into  tbe  mouth  of 
Odin,  because  he  is  represenled  as  knowing 
the  future,  supplying  connecting  links  tn  the 
history,  and  giving  added  promiueuce  to  cer- 
tain cbamcters. 
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Pp.8. 
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tl  M. 
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Health  kA  Cure.  Syracoaa,  H.  T. :  U,  W.  &u^ 
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Carter,  .1.  \I  O  ,  WsnkFean.  Bciiort  of  the  Com- 
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hose  of  PoetrT,  with  Introduelloa  and  Koiea.  Boa- 
loo  :  Olna  *  C«.    Pp.  U&    V3  oeou. 

D»  Casta,  B.  7.  Tbe  Pre-Coluniblnn  PItcovety 
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Uuna,in'B  ;^ona.     Pp  I9it.     13. 

Falrroao,  rif  ■(.•ri,.  f  Tlia  raorl  of  Western 
New   York  s'    T.  i  Aeademy  Of  Boi- 

eu«o*.    Pp.  1 1 

Kiimow,  U.  r...  »  ^iiinKton,  D.  C.  Beport  of  Iba 
Ohlefortba  kiuvatry  UlvMloo  (or  ISSO.    Pp.  (0. 
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Folk-Lore. — Tbe  A  i.  t"  r, 

cfetj  will  bold  Its  ai< 
Tort  dty,  on  NoTcmlic;  _ . 
dstM  biting  Ih*  Frills;  sod  .'- 

Ing  ThsnksgiTinir-<Ujr.     The  '•  -. 

biOd  St  Dolurobts  CoUcgt,  MsilI«o<>  At 
•nd  Fortj-olnth  Street.      The  PhUadelp 
mroting   brld  laat    rrsr  wa*  darnBllBri  h/ 
Urge  atUgi>  '   >  l»- 

<wl  ohsptCT  '  ta« 

hsid  mnetlng*  maotliljt  tbrooghoat  the 
l»r.     yulk-lor*  ba«  br-^  d'^Sned  a*  thr  coV 
Inrtlro    •nm  of  Ucf*,  i 


IVlirla.    Altaa.    BaJby.    OalaM^      fMI    kna^ 


Ik-I6ti'  iLaJ  li<«o  !<l 


rr,p  rr.  a  n  MIS  CELL  ANT. 


no  VktM  ai  a  rr< 

laatlifvpolegy.    Agr<" 

r  b  manUcMrd  ospcciiiU;  uacc  ii  U  rc- 

jmllJM  on  baportant  B<)jnnci  t«  hieXiij, 

^^^■#Md  (WBlcr  a 

I^^^Bb*  oAoec*  in  ir<e 

M  tnllovf :  Praddml,  Dr.  Daolnl  G.  Brintoo, 

MMi.^.lrJ.1.    p..  ,    Council,  Hiibrrt  Howe 

^Mcroft,  Soa  Fraoctsco,  Cat. ;  Frauz  Uoas, 

^Hl||tor,   Mms.  ;   0.   Csrriogton   Bolton, 

^^^^■c,  !i.  T. :  Tbomai  Frederick  Craoc, 

■HH^T,  y . ;   Alice  Fletcher,  Kc2  Percis 

Agowjr,  tdabo;  Victor  Gutllaii,  Pliiladclphio, 

ft.;  Horatio  Oalff,  Clinton,  Oni. ;  Mur;  Ileiu- 

OTway,  Boatoo,  Maaa. ;  Ueorj  W.  Ilcnshsn', 

WMklagtOB,  D.  0. ;  Tbomai  Wentworth  Hl^- 

gtBaaa,  CwoMilge,  Uaaa, ;  VTIIlUrii  Preston 

Jubnaofi,  N«r  Orloaiu,  La. ;  Charles  G.  Le- 

onilon,    Engtaod ;    Otia   T.  Uaaon, 

D.  C.  i  BocreUry,  W.  W.  New- 

Bbrldge,   Mas*. ;    Trraaurer,   Ilrnry 

illlpa,  Jr.,  PUIadplpliia,  Pa.    Tlio  society 

«lit  riy,  ratltled  The  Journal 

.jre,  a  handcomo  oolaro, 

twiiliii,  the  iotjiriat  o(  Iluughton,  llifBin  & 

Ofc   fc  la  cent  free  to  mcmberi.    The  mcm- 

I  U  threo  dollam  p<-r  annum.    The 

abov  al  preaant  about  three  hun- 

I  and  Uty,  bat  an  ineroaM  in  member- 

,  Mpcdally  in  Xeir  Tork  and  Brooklyn, 

ktfHii«l)t«.     Penona  wlahing  to  join  the 

'  lo  reoelTQ  the  droolar  anaoondng 

Iha  iMatlng,  aboold  addnoa  Dr.  H.  Carring- 

lOB  Bokoii,  (jBlrenitj  Olub,  New  York  city. 

Ikailoa  af  ITorlh  laerlcaa  Plants. 

ng  lit  ilie  Biuli'gical  Section  of  the 

I  Aatodation  waa  giren,  by  appoiat- 

Dt  frcn  the  Toronto  meeting,  to  the  dis- 

euaaioa  of  the  g»ograpliical  dlntribution  of 

^brth  American  planu.    Th«  fir^t  paper  waa 

^Bln  Sermo  Wataoa,  on  the  rolntion  of  the 

^Hftb  flora  to  that  of  the  United  States. 

^^^^H|d  thai  the   Mnxican  fiora  Is  more 

^B^^nlatad   to  the  flora  nt  oar  Eastern 

than  of  o<jr  We»icm  bonli'r.     Prof.  J.  M. 

Coulter,  lo  a  paper  on  the  Distribution  of 

I  OwbalUfanp.  aald  that  the  etudy  of  the 

Kflietili,  bpratiae  of  the  Imper- 

r,f  iliv  gcaem.    The  order  and 

''<T,  beUer  deflned.     The 

ooa  of  the  north  t«m- 

11  far  aa  North  America 

i'l,  ki  I*  (D  «nl«r  uX  the  Coited 


States.  Of  tli8  fifty-three  genera  of  tUo 
I  nited  States  twenty-five  are  aiM  found  in 
Alia.  Thu  chief  homo  of  the  order  is  in  the 
region  of  the  Siem  Ne»ada,  where  fifty-foar 
per  cent  of  our  known  species  arc  found. 
Spodal  areas  exi;it  in  the  Great  Dasin  and  in 
Arkanaas.  The  Diatribution  of  the  Ucpatica 
was  described  in  a  paper  by  Prof.  L.  M.  Un- 
derwood, who  spoke  of  the  defective  condi- 
tion of  our  knowledge  of  the  subject.  The 
order  is  represented  by  about  2,500  spccica, 
most  of  wliich  are  found  in  the  south  trop> 
teal  regions,  in  the  moist  forest  areas,  and 
along  the  borders  of  waters.  Prof.  B.  D, 
Haldted  traced  the  origin  of  some  AmericAD 
weeds  and  the  manner  of  their  spread  over 
the  country,  and  described  the  lines  alon( 
which  they  bare  run  and  are  still  advancing. 
The  distribution  of  North  American  grasses 
waa  described  by  W.  J.  Beal,  who  showed 
the  areas  marked  by  special  varieties,  the 
lines  along  which  they  are  extending,  and 
the  modifications  that  follow  the  change 
from  wild  to  cultivated  land.  The  Comarttt, 
or  order  of  dogwoods,  was  the  subject  of  a 
second  paper  by  Dr.  J.  M.  Coulter.  It  in- 
clude.^  he  said,  three  genera,  which  find  tbctr 
most  congenial  homo  in  Mexico  aud  along 
the  Moijcan  border.  They  arc  found  far- 
thest north  in  the  Pacific  States.  The  lost  pa- 
per was  by  Prof.  N.  L.  Britton,  who  preaented 
the  general  subject.  Temperature,  he  aald, 
Is  the  rooAt  important  factor  in  distribatlon, 
and  it  depends  on  elevation  and  latitude. 
The  most  abundant  fiora  is  the  temperate, 
which  extends  along  various  lines  to  a  coo- 
siderablo  distance  north.  The  northern  floraa 
are  characteristic,  but  also  extend  south, 
chiefly  along  the  mountain-chains.  Tracing 
the  palcontologlcal  evidences  on  the  sub- 
ject, the  author  thought  that  all  plant-life 
north  of  the  fortieth  degree  of  Utitude  waa 
probably  destroyed  during  the  Glacial  period. 
Below  that  line  existed  tbo  cireumboreal 
flora,  which  subsequently  followed  the  re- 
treating Ice  north.  Some  suppose  that  It 
thus  simply  returned  to  its  former  habitat. 
The  sub-tropical  flora  of  the  Tertiary  age 
raimt  have  been  almost  destroyed  during  the 
Ice  age,  yet  it  has  certain  boreal  characters. 
There  b  a  marked  correspondence  between 
the  boreal  and  tropical  flora  of  America  and 
Eorope,  which  can  hardly  be  explained  by 
migration.     Probably  similar  cnvironmiBt 
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hu  giviQ  nac  lu  timllar  lines  of  develop. 
Dicnt,  atarliDg  from  tyiM»  Uaring  more  or 
loM  in  oommon.  The  disouduon  wu  «o 
■alisfoctor;  to  the  lecUoD  th&t  a  oominittec 
wu  appointed  to  consider  upon  tbc  selection 
o(  a  Hiibjeut  for  a  gimilur  eeriea  of  papers  at 
tha  uezt  meeting. 

UMtt  lid  for  oar  Oraage-growen. — 

Bulletin  No.  21  of  tlie  Division  of  Entomol- 
o^  ia  entitled  Beport  of  a  Trip  to  Aiutra- 
Ua,  made  under  Direction  of  tlic  Enlomol- 
ogint  to  invcatigaic  tbc  Natural  Enemies  of 
the  Fluted  Scale.  Mr.  Eoebde,  tbe  dirts- 
ioual  agent  olio  makes  the  report,  acting 
under  Instructions  from  Prof.  Uilcy,  and 
aided  b;  funds  tliruugh  the  State  Depart- 
ment, and  the  courtesy  of  lion.  Frank  Uo- 
Coffin,  Commisaioner-tieneral  to  the  McU 
tmurne  Exposition  of  1668-'89,  (ailed  for 
tralia  in  August,  1888,  where  he  re> 
nod  until  March  uf  the  succeeding  year, 
fiollecting  and  making  shipments  to  Cali- 
fornia of  the  parasites  of  the  fluted  scale. 
No  little  difficulty  was  cspe.ricnccd  in  find- 
ing  sufltdently  large  colonies  of  the  scale  to 
olitttin  enough  spccimcos  infested  with  para, 
■itcs,  as  the  latter,  aided  by  other  cnemiea, 
bate  reduced  and  nearly  exterminated  the 
•la  in  Australia.  A  large  number  of  a 
I  dipterous  parasite  wore  shipped,  but, 
'^  ilus  is  a  alow  breeder,  its  work  bos  been 
eclipsed  by  a  small  ladybird  which  was 
aft«rwnnl  difcorcrcd  and  comprised  the  ma- 
jor part  of  the  Utter  shipments.  This  lady- 
bird, called  the  VtiliUa,  has  done  such  good 
aorriow  that  tbc  fluted  scale  is  now  practi- 
oalljr  overcome  in  California,  and  orange. 
gtvwets  haTQ  again  taken  heart  The  re. 
port  deals  besides  with  injurious  insects 
oboervod  during  Mr,  Euebole's  nay  in  the 
country,  amunj;  the  most  notable  being  the 
orange  and  oil  re  scales,  and  a  scale  known 
as  ilonopklaelnu,  remarkable  for  its  im- 
mmtM)  iiix«,  b<^iii(!  larger  thaa  any  hereto- 
fom  known.  AH  of  these  ocalea  are  highly 
ii  I  Qgurcs  accompany  the  doacrlp. 

li'  n,  besiiles  whii-h  is  mentloaad 

and  liguri'd  ■  snont  beetle  imparted  fi'on) 
the  Hnditvrranian  region,  which  is  fcry  In- 
jnrloQs  to  the  young  shoots  and  Icarcs  of 
th.i  ^.ii"--  !■•  "i.itdon  to  the  .<i..i.  ■...•.  '■«- 
'  and  th»   I  r« 

fl  liiiDlit-i,  tj   jurujiim  t)M  bulii  t'l    Uit'  •ili{^ 


meats  for  CBBfomm,  inert:  ^v\r.  aixi  uauuiMU 
a  nomber  of  other  U-uc&cia)  pradatwy  l» 
sects.      Thuen  were  scrctwl    -  Im^ 

lids  of  the  genera  NcyTMntu,  C  >V 

'ki,  and  LtU,  all    '  '    luurc  ur  1ms 

Important  as  scmh  .Is  a  tin> 

ol  the  hist  there  were  i  :  ateat  s 

huudrud  larrie  of  a  iii>'  \  (TJuifft- 

c/ura  ooccip/iapa),  which  is  a  meet  (flIcSnt 
sesle-catcr  in  its  larru  stJttc  and  promius  to 
become  a  valuable  adjunct  to  our  other  t> 
troduccd  scale  enemies.  The  it  '•  '  tet, 
of  the  lady-bird  (  Vaiaiia  eanl  •« 

so  very  effectiTe  that  the  other  tptciija  La«» 
been  kept  in  the  backgrouml  and  proNtbiy 
driven  to  the  wall.     Within  j:  r  ill 

inlroduclion  the  Valaliu  hail  i  n 

terminated  the  Ictrya  and  given  u 
impulse    to   orange    cnltnre    in    1  . 
Great  credit  hi  due  to  Prof,  niley  (or  ih» 
sdentiGc  work  that  has  aocurvil  thia  bafm- 
tout  result. 


The  Tanntiila.i — Tlie  tarantuU,  m] 
Held,  in  Knowledge,  i<i  one  of  the  Ui 
not   the  most  vonomom  ojn-eic^  of 
found  in  Europe.     It  id  >  f.yvoditt, 

or  wolf-spideri,  is  aboni  :  .'.Tiofaa 

inch  long,  and  is  covered  all  over  ita  bnly 
with  ail  olive,  dusky-brawn  down.  Duiinc 
tbc  summer  months,  vrbile  creeping  ameiig 
the  corn,  it  bitca  people  employed  ia  iha 
fields,  but  the  bite,  tliougb  painful.  It  mUob 
dangerous.  According  to  Ilr.  ZaogrllH,  tho 
part  bitten  becomes  deaJeoii]  «oi;>a  aflsr- 
ward,  and  In  a  few  boors  there  oiw  sQgbt 
convuUive  shivcriugx,  crumps  of  tba  iBa» 
cles,  and  spasm  of  ihi'  '!i}«s«l  \ij 

vomiting  and  a  tlirue  il  It«o>»> 

cry  generally  follows  after  a  copliMia  per- 
spiration, but  In  one  case  there  was  IcIaiMia 
and  dcati;  on  the  fourth  day.  The  UT«ala>a 
Is  common  In  Spain,  southern  Fraao*',  and 
Italy,  where  it  oocun  in  crvai  nusaben  ia 
Apulia  round  the  town  of  Txranto^  It  has 
been  found  In  Asia  and  In  nonboru  Afrtok 
It  Uvea  in  dry  places,  partly  '■■  -lih 

g;ra«  and  fully  exposed  to   '  >  aa 

ondergroundpaaaage  whh 'i    i  i -;  lurU 

and  Uoea  wUh  iU  wab.     I  )>-^   i  .  urn 

round,  •ometinir*  an  Inch  In  .9rd 

extend  to  the  dcpM'  "'  »  (•-<■ 
the  surfaco.     Tb< 
ita  movcBieati,  sou  vu^ii  lu  luv  |'\u>iu> 


>f  qi^H 


POPULAR  Af IS  CELL  ANT. 


It  hu  t)ecn  knovni  to  ulluw  Unvlf 
I  cEnled  into  the  air  hj  a  large  &j  that 
attacked  ratlict  than  rclinqubh  \u 
liie  female  taraoliiU  lays  from  nine 
wi]  ggg*  ia  a  icasoa,  and 
maternal  care.  She  haa 
1  knoinx  to  abaoilou  her  oflspriug 
I  tliL'j  are  alile  to  take  can:  of  thcuuelveSL 
^hatchm  two  brooda  In  tlio  year,  inipriug 
I  aataom,  and  haa  been  known  to  li.\lcb 
tltrse.  The  aggi  tro  deposited  after  tbcj  arc 
iiatchrd  witlito  a  bag  or  cucuon  almost  aa 
$Uikaapa{MT,  »b!vh  tbo  luuther  niakca  for 
^fastens  to  tbe  end  of  her  body. 
;  ones  are  excluded  from  tbcir 
;  tbe  ooooon  tbcy  remain  in  con- 
'  ontil  the  female,  Instinctivel; 
^Dg  tfarir  maturity,  bites  open  tbe  bag 
\  i«ta  tbein  f  rco.  Tbe  young  of  vcb-mak- 
«,  after  tearing  the  egg,  immediately 
r  wearing,  but  tbe  yocng  tarantulai 
ilaiAlK  *  ragrant  life  and  having  no  web), 
JHM^^hipablo  of  protecting  themfeirca,  re- 
^^^^^  alwut  a  fottnighl  witli  tbe  moUicr. 
^^^fermorly  gare  riae  t«  a  liellcf  that tbey 
^■Nad  their  nouriihment  from  her  txxly. 

^^Mmbm*  Spl4(n.— It  does  not  Mem 
^^^^^Mtally  known  that  apldcrs  accrete  a 
^^HKf  a  very  actlre  nature,  the  offecta 
H^Udi  an  fimtUr  to  those  produced  by 
■■ka  pobona.  The  bite  of  the  coromo'. 
Ww— *|»Ii1t  b  quickly  faul  to  flies  and 
«(fa«r  taaaoU  on  which  it  preya ;  when  a  fly 
!■  Uttaa  by  a  apider  lis  whule  body  seems 
■ted  byHolenl  co&Tnlaire  twitchiiiga,  and 
gmcraDy  oocurs  after  a  few  minutes, 
apidar's  poison  isauea  from  a  sac  and 
I  at  iba  base  of  iia  matidihlea  ;  it  cloecly 
I  the  Timomoua  matter  secreted  by 
,  and  is  a  tranaparrnt  fluid,  contain- 
I  of  formic  acU  and  albumin.  The 
'  la  proTided  with  a  roost  elTectirc  ap- 
MT"'"*  tat  injectlnil;  it<  poi<on,  ronsisting 
^^^^■id  to . 

laam  Mar  Iha  poinc    The  mnaoloa  oaed  hi 

Kig  Ika  maaaitblca  also  preaa  apoo  the  pol- 
Uad,  eaoslag  tlie  poison  to  be  expelled 
^  the  fisxutv  into  tbv  wound,  aod 
l^fBca  into  the  cimilaUon  of  the  victim. 
Tli«  most  Tcnomous  apider  known  la  a 
ntiU  reilow  oaaiBncd  to  Kew  Zealand,  called 
jiJHk*  matlTa  Inhabluuta   "Katlito,"    its 


bite  not  infriNiucnlly  causing  chronic  illness 
or  death.  Mr.  W.  II.  Wright  deicribcs  tho 
case  of  a  person  bitten  by  tho  katipo  on 
the  shuuldcr.  " The  piut  bitten  rapidly  be- 
came awullen  and  looked  like  a  large  nettlo- 
taah  wheal.  AImoI  ao  hour  afterward  the 
patient,  could  hardly  walk ;  the  respiration 
and  circulation  were  both  affected,  followed 
by  prolonged  muscular  proetration.  Tlie 
patient,  however,  recovered  in  two  or  three 
days." 

AfHcaa  Jampen. — Dr.  Bennett,  of  Gri- 
qoaland,  writes  an  account  of  a  peculiar  nerr- 
oua  affection  which  is  met  with  among  the 
Griquaa  and  other  natives  and  individuals  of 
mixed  descent  living  in  Griqualond.  Ho  sug- 
gests that  perhaps  the  affection  is  similar 
to  that  prevalent  among  tbo  French  Canadi- 
ans and  known  by  the  name  of  "  Jumpers," 
which  was  descrilMd  by  Dr.  G.  H.  Beard  in 
The  Popular  Science  Monthly  for  December, 
1880.  Dr.  Bennett  says :  "  The  affection  la 
entirely  con  lined  to  the  male  sex,  and  I  have 
never  seen  or  heard  of  a  cose  In  the  female. 
The  victims  of  tills  strange  form  of  neurosU 
go  through  the  most  cjctraonUnary  and  gro- 
tesque antics  on  the  alightcst  provocation. 
A  whistle,  a  touch,  a  about — anything,  in  fact, 
sudden  and  unexpected — will '  set  them  going.' 
Some  will  stiffen  their  limbs,  make  hideous 
grimaces,  and  waltz  about  aa  if  they  had  no 
joints  in  their  body.  Others  will  jump  wild- 
ly about  Uke  dancing  dervishes,  imitating  the 
particular  aound  tliat  had  acted  as  an  exciting 
caose.  Some,  again,  will  make  use  of  the 
most  obscene  expressions  un  a  transient  im- 
pulse, correcting  themselves  Immediately 
afterward  and  ciprcsalDg  their  regret  for 
having  used  such  language ;  while  others,  on 
the  spur  of  tho  moment,  will  do  anything 
they  arc  told  to  do.  If  they  «hould  happen 
to  have  a  picoo  of  tobacco  In  their  hand  and 
one  ahould  suddenly  about '  Throw  it  away!' 
they  will  do  so  at  once,  running  away  for  a 
short  distance  and  trembling  all  over  their 
body.  1  remember  one  case  in  particular. 
It  was  that  of  a  young  man,  a  mason  by 
trade.  He  had  been  handed  a  piece  of  tobac- 
co, and  tho  person  who  handed  it  to  blm 
shouted  out  suddenly, '  Throw  it  away ;  it  Is  a 
make!'  He  first  danced  about  wildly  for 
a  short  time,  and  then  ran  away  as  fast  as 
b«  «■■  able  ;  but  be  had  not  gone  far  when 
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Mldoirn  in  b  'fit,*  aaiJ  U  wa«  - 
eforc  Uo  recoTered,"     As  to  tln^  , 
luue  of  this  atfi-ction,  Dr.   Bennutt  U  ilu- 
^cd  to  aitcribo  it  to  the  iodUcriminate  tntcr- 
ilnglioK  o'    tbc    blood  of  different  racikl 
□09  and  th«  lotvminrrisge  of  those  atand- 
iug  iu  close  reUtioDshlp  to  ouo  another. 

PolMioai  OuMlSa — An  unoaoal  cue  of 
poisoning  rcoeatly  hippeocd  in  Eeapoint, 
Cuuuty  Dublin,  Ireland,  and  was  described 
in  the  Ixindon  Lancet.  A  lady,  her  five  chil- 
drvu,  and  a  ecrvant  partook  of  a  meal  of 
owed  mussels  obtained  from  a  Email  sheet 
water  to  which  the  aea  bad  access,  bat 
whicb  received  fre^h  water  and  some  Mwage. 
Jo  about  iweni;  minates  after  the  Ingestion 
of  the  miiiMiols  some  of  the  children  com- 
r plained  of  a  priokl  j  sensation  in  their  hands ; 
a?cr  syniptomi  rapidly  superrened,  and  in 
tess  than  an  hour  one  of  the  children  died, 
the  mother  and  three  other  children  suo- 
iimbiug  within  two  hours  after  eating  the 
DusseU,  One  of  the  children  and  the  maid 
be  latter  had  eaten  bat  fe<r  of  the  mussels) 
■ufTi'red  Tcry  much,  but  recorered.  The 
chief  symptoms  were  Tomiting,  difficulty  lo 
breathing,  swelling  of  the  face,  want  of 
0(M>rdiiiaticn  in  movement,  and  (pasms,  prii^ 
cipally  In  the  armd.  It  was  thought  that 
tlie  i>oi:<onous  nature  of  the  mussels  was  due 
•to  tlieir  feeding  on  sewage.  Some  rouBtcb 
btaiood  from  the  same  place  were  found  to 
abnormally  large  IWen  and  a  much 
lliriitic  shell  than  eommoiL  Lcucomainc, 
an  altiakud  poiacD,  was  found  in  the  Tomitcd 
matter. 

BesaarcM  of  ITyun-Laad. — Xyasss-Und, 

whicb  extends  from  the  soutliem  (horea  of 

t  tTanganyika  Lake  to  the  Zambezi  Rirer  and 

om  the  Congo  free  state  to  tho  Shlnj  Riror, 

D«  of  the  centers  of  the  African  alare  trade, 

been  brought  into  prominent  attention 

by  the  activity  of   missionary  onterpriso  in 

ad  around  It.     Its  suitableness  for  British 

alion  has  b««ii  disoussed  In  the  Dritith 

atlon  by   Captain  F.  D.  Lugard.     It 

loocked  tiy  th*  Riost  cUglbla  route  Into 

p<.iitr.,(  Afr...,.    -I,,, I,  i;...  i.»  ibe  watvr-way 

»«a  t<i  Tangso- 

I.      I  nr  Ijo  missions  Is 

•dy  mil  "qJs  to  a  small 

llicu  tUciii   jjiuws    up    npldly 


L^iUuui  auU  titiwe,  I' 
chronic  ssrsga  want,  >. 
beads  for  personal 
ly  thn  pioneering  eleoxala,  and  Inrtcsid  eoBstl. 
tiito  the  money  uf  the  country,  for  wUtib  tU 
natives  are  willing  not  vnly  to  bring  Ibcii 
produce,  but  to  work  by  the  week  or  moalL 
The  country  ha.<!  to  oObr  in  rrturn  suji^JIm  << 
mineral  wealth,  tlix  vnrit>iy  atid  atcoeai  si' 
which  are  .  ■  'tabiljr  ti< 

Ut.     They  .  Aftt^  asbcs. 

tun,  and  cuiil,  uQil  «ie  pi^uliality  MBcial 
to  pay  tlio  initial  oo»t  uf  cxfMstatita 
Other  products  are  Irory,  whicb  b 
to  decrease ;  coffes,  tea,  dure*, 
bark,  and  India  ruliber,  which  have  m 
hardly  reached  the  cxperimratal  stage, 
promise  to  be  profitable  when  developt^ 
Several  minor  products,  not  soScic*! 
themselves  (o  sustain  trade,  wil)  bdp 
along  as  supplements  to  the  tt spina  The 
beans  of  the  mlrangutl  tree  are  naad  by  tlM 
oatlven  for  food,  and  f urulsb  a  fat  isltahi* 
fur  Illuniinallng  purpoecs  and  for  aoa^iaak 
ing.  The  bark  supplies  a  capital  nuhef- 
any  dye,  which  is  bolieved  to  bar* 
tlve  qualities.  Enormous  herds  of 
arc  accompanied  by  plants  endowed  wltk 
tanning  properties.  There  are  ollsod*  a»i 
dres,  several  fiber  plants,  and  fai  Uw  law- 
lands  several  kinds  of  thnbor  traea  af  saaa 
value,  although  this  article  b  wevtii  iMi 
than  some  of  the  others  Many  UmI*  4f 
imported  trret,  howi^  (CaOailif. 

As  to  salubrity,  tbo   >  sad*  Vafa 

proved  by  the  test  of  many  year*  lo  be  •*& 
ailapted  to  tba  conditions  of  Europ«aa  kfc 
But  tho  malarious  coast  country  haj  to  be 
passed  through,  and  the  first  rsqnlsll* 
tloment  Is  therefore  a  means  of  rapid 
anee  from  the  coast,  with  betla*  fi 
for  accommodation  and  comfort. 


A 


uj  to  be 

f  TtrniJ 


Tbe  TradlUai  af  Baaat  KMkaW-TW 

aseent  of  Moant  Kasbck,  of  tba  Oaasaaaara. 
tem,  was  acecsapUahad  fay  tbe  Tliiaslaa  I 
rapber  Pasturhoff  on  th«  SlUtH  nt  July,! 
fmm  the  summit,  1(1,2411  fart  sbanrs  ( 
a  view  was  had  that "  sarpaaias  c 
The  peak  l!-  "  '  caled  frooi  ^         • 

below  by  i>  :i  of  a  *fwr 

(lears  from  tUs  i\.'A  'A  tba  awimLaix,  in 
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petnt.    The  rim  of  t  enter,  tbo 
of  which  hiM    been   broken   in, 
OWBplM  a  part  of  '  The  eiplor- 

■11  «MD«<lown  la  1  Mil  BUinn  which 

toeded  the  rmJIrji  and  did  moob  dunagc  to 
eara  uid  dmtrojed  lome  of  the  natiTei' 
Thbwu  ragardcd  by  the  people  m  a 
•J  forth*  Horilegu  which  the  party  had 
ttod  la  iotnidiii';  upon  the  holy  aaminit 
lo  an  OMete  tradition,  when  God 
had  dcMrmiaad  to  aeiid  Jeaiu  Christ  down  to 
ih*  c«nh  Iw  eovU  find  no  place  except  tliis 
p«ak  witteh  bad  oot  been  defiled  by  (he  sin- 
Nl  fart  of  oiHii.  nu  therefore  pUced  tlie 
ehUd  in  thi*  ii|>ol  iu  a  goldva  cradle,  and  by 
tfaa  dd«  of  It  a  dore,  and  a  abccp  with  gold- 
en bonia.  The  dove  waa  to  rock  the  cradle 
•ad  ooo,  and  the  iheep  to  amuse  the  child 
with  ita  bleating.  The  animals  were  fed 
tram  ■  pile  uf  wheat  which  the  Lord  pro- 
vMidAir  tbom.  When  J^ut  had  grown  up 
ha  auM  dom  to  the  earth,  perfonuL-d  hia  dl- 
vtea  aeU^  and  went  back  to  heaven  ;  but  he 
Ml  Die  ciadle;,  the  dore,  and  the  ihccp  on  the 
MOHtaIn  aa  matnoriaU  of  hia  al>odo  there. 
Bm  doT*  l«  Mill  rocking  the  cradle,  and  the 
Uaaliog  of  the  thcvp  oaniomotlmc*  bo  plain- 
^^k  beard  In  ilia  evening ;  and  they  are  itill  fed 
^^ft  the  wheat,  which  ha«  nerer  failed.  The 
^^^t\tl  prcraiU  among  the  Og.ulcs  that  Ood 
^^B|U  aevc  permit  any  one  lo  go  up  to  the  top 
^M  ttw  Kaabek.  Many  have  trim]  it  withnat 
■imrMrtlim  Some  hare  been  made  bllod, 
Mlicn  kara  bean  cast  into  the  gorgea,  and 
a«kan  hart  baaa  buried  under  tha  anow. 
Vow  Um  RiiMtan  has  gone  up  and  uken  away 
Iba  goUcD  aruUe ;  for  which  God  manifested 
bta  angar  la  a  tarrible  storm. 

fiat  CaaklBg-StaTta. — Gas  eook>ng-appa> 

ratua  hare  the  adrantage*  o*er  coat  stoves 

that  thvy  |ir>ii|iine  oo  dust  or  ciodera,  and 

are  mora  sleanly  in  every  way.     The  oven 

■aa  ba  baated  to  a  de«ired  temperature  in 

I  after  the  ga«  ii*  lighted, 

)  of  hmt  can  be  regulated  ae- 

1 1«  tb«  BStnre  of  the  artlclca  to  be 

bf  rimply  adjusting  the  valvM  that 

floatrot  the  «<rppty  of  ga«  and  the  ventila- 

liaa.    Wblla  gas  may  be  antnewhat  more  ex- 

p— ha  Ibta  eoai,  by  careful  refrulatlon  of 

Ctia  aaiiplT  and  attention  to  t  'the 

gaa  Iba  toalaat  ttU  ovtot  u<<  nce 

flsa^iwdaacd  UQ  U  ia  hardly  ^iccpliblc. 


Gas-ovena  may  bo  heated  by  burning  tho 
pa  directly  within  tlicm,  or  by  applying  tha 
flame  to  the  walla.  In  the  former  cose  the 
products  of  combustion  are  prcseut  with 
the  moat,  with  effects  on  taAe  and  odor  that 
are  not  always  agtvoable.  In  the  other  case 
the  moat  is  not  disUugulshable  from  a  joint 
roasted  before  the  open  &ro.  The  stove 
sliould  bo  supplied  with  an  escape  flue  lo 
the  open  air.  Boilers — for  the  Idtchen  only 
— may  be  attached  to  the  larger  stoves  and 
heatt'd  from  below  by  atmospheric  burners. 
The  average  cunsumptioD  of  gas  in  a  range 
for  a  family  of  ten  pccaong  is  estimated  to 
be  twenty  feet  an  hour  for  six  hours  u  day. 

G«alogT  a<  an  Edneatlonal  iDstn- 
■CBt. — Prof.  A.  n.  Green  spoke  in  the  Go. 
ologic&l  Section  of  the  British  Association 
over  which  ho  presided,  on  the  value  of  ge- 
ology 03  an  educational  instrument,  and  eerv 
tain  attendant  riska  that  need  to  be  guarded 
against.  Geologist*,  ho  said,  are  in  contin- 
ual danger  of  becoming  loose  reasoncrs. 
They  are  too  ready  to  accept  couclusions 
upon  insulBoient  evidence.  The  reason  is 
not  far  to  seek.  The  imperfection  of  the 
geological  record  is  a  phrase  as  true  as  it  is 
hackneyed.  Then,  how  many  of  the  geolog- 
ical facts  gathered  from  observation  admit 
of  diverse  explanations — as  in  the  theories 
of  the  nature  of  Eoioon  ccnndeTUf  I  Tliat, 
after  all,  is  only  one  of  the  countless  un- 
eertolntice  that  crowd  the  whole  subject  of 
Invertebrate  pala-ontology.  In  what  a  fetble 
light  have  wo  constantly  to  grope  when  we 
attempt  the  naming  of  fopsll  conchifera, 
for  instance  I  It  is  from  data  scrappy  to 
the  hst  degree,  or  from  facts  capable  of 
being  Interpreted  in  more  than  one  way,  or 
from  determinations  shrouded  in  mist  and 
obscurity,  that  goologi.'ts  have  in  a  large 
number  of  cases  to  draw  eoncluKiotis.  In- 
ferences baaed  on  such  incomplete  and  shak- 
ing foundations  must  neccsaarily  be  largely 
hypothetical.  That  that  is  the  character  of 
a  great  portion  of  the  eoncluRiona  of  geology 
all  are  ready  enough  to  allow.  The  living 
day  by  day  face  to  fac«  with  apptoximation 
and  conjecture  must  tend  to  breed  an  iniiif- 
f  eronoc  to  accuracy  and  certainty,  and  to  abate 
that  caution  and  wholesome  suspicion  which 
make  the  wary  reosonor  look  to  hi*  fouada- 
tlona  and  refuse  to  sanction  BupcrslnictorM 
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not  firmJj  and  feourel)-  boficd.  The  autlior 
did  not  infer  ihal  gc-olojij  couid  find  uo 
pUc«  in  ibe  cdiiratluiml  qurrieulani.  There 
•re  niuay  wrtys  u(  ueutrnlidng  whtKrer 
(here  rauy  be  potentUII;  UurUul  in  the  lue 
of  gcoloj;  for  educaUoQol  ends.  One  nay 
to  miUce  a  guolugint  U  Dot  to  teach  him  any 
geology'  at  all  to  begin  with — to  send  him 
flrat  Inlo  a  laboiatory,  give  Lim  a  goo<l  long 
epell  of  obscrrationa  and  mtiaHureineats  re- 
quiring the  minutettt  accuracy,  and  bo  satu- 
rate Ilia  mind  with  the  couecption  of  exact- 
ness that  nothing  thall  ever  afterward  drive 
it  out.  The  unoonainties  with  which  the  road 
of  ilic  gcologirit  is  ttruwn  have  an  iminciuie 
educational  value  if  we  are  on  our  guard 
■goinit  taking  them  for  anytliing  better  than 
they  rx'ally  are.  A  man  who  li  ever  dealing 
with  geological  CTidcncc  and  geological  cod- 
clu9ioiu<,  and  hoa  learned  to  estimate  these 
at  thdr  real  value,  will  carry  with  him,  when 
ho  coinoi  to  handle  the  complex  problem* 
of  morals,  politlQ<,  and  tt^tlgion,  the  wariness 
with  wliieU  hid  geological  experience  has  Ira- 
biivd  him.  There  are  immense  advaotages 
which  the  scicuco  may  claim  as  an  educa- 
tional in^tnimcnt.  In  its  power  of  culllrat- 
Ing  keenness  of  eyo  it  is  unrivaled,  for  It 
demands  both  microscopic  accuracy  and 
oniprehGusive  vision.  Its  calls  upon  llie 
baattincd  imagination  are  no  less  urgent, 
'  for  imagination  alone  is  competent  to  device 
a  scheme  tliat  shall  link  togi.'lher  the  mat* 
EaiiiUted  ohsorvaliuns  which  field-work 
Dppliea ;  atid  \U  pursuit  Is  inseparably 
oonj  ap  with  a  love  of  nature,  and  tlie 
btalthy  tone  wLlch  that  love  brings  alike  to 
iHMly  and  mind.  Oeology  should  be  taught 
In  schools  also  for  Ita  rcUlioa  to  geography 
and  to  the  history  of  nations  and  the  distri- 
bution and  mlgratioos  of  peoples. 

TraiuliloBB  of  Faant  Id  the  mnlMlppI 

Delta. —  In   a  \n\wt  n^ad   In   tlio  American 

elation,  in  Ills  ob-^onoi',  by  W  J  McOee, 

Ir.  L,  C.  Johnson  said  that  ho  had  made 

us«  of  the  NiU  crvvajso  of  1 890  of  the  UW 

^sUiljipl    River  to  lllupiral*  lh»  manoer  In 

ilili'h  the  abrupt  changes  of  freah-valer  to 

lit- water   fanttn,  and  rira  vcrtn,  of  which 

Mpient  evidences  app«ir  In  the  delta,  have 


of   frefh  water  aulBcient  to  tiancform 
previously  brackish  lakes    an)    tailtf 
on   the  left   of  thu  rhir    ' 
lakes  and  estuaries.     One  ui 
rcsulta  of  the  flood  was  tho  deatmctioa  o(| 
the  salt-water  fauna  and  the  aubitituilua  i 
a  freah-watcr  and  inud-loviiig  fauna  ov*r  sal 
immense  ar«a.     The  oyatcr-becla  along  A** 
coast,  which  were  the  ba^  of  an  laiMttaai 
Industry,  were  injured,  and  in  aaaj  Mass 
destroyed.    The  itca-fithing  regioa  wa*  altt 
ruined,  and  the  |  ^  i  'jtbcr  ehancCi*- 

ietic  S.-'hcs  of  it.  ,  pi  ma;  nam  bi 

taken  where  four  mouih*  ago  only  aalt>«slv 
forma  were  found.  Qitbeno  the  gcalg|^ 
employed  In  the  lower  UlEelaEippI  regioa  Iff 
been  puzzled  to  account  for  the  tnAAea  tn» 
ailiooD  of  fauna;  but  here  w«  bare  •  c*M 
where  one  of  them  was  elTected  ia  a  sia^ 
week,  over  as  wide  an  extent  as  all  of  timi 
which  hare  so  cmbanMscd  the  itu 

Tke  OedlterTanrao. — The 
address  in  the  GoogiaphiL'al  Section  af  i 
British  Association,  by  Sir  R.  Lanihact  PU7-I 
fair,  was  on  the  Itediicminvan  Spa.  Its! 
shores,  the  author  said,  include  about  tltrerl 
million  square  miles  of  the  richeat  Doaiil>7| 
on  the  earth's  surface.  They  »r«  •  •«Il-| 
defined  region  of  many  parts,  all  la 
cuunccted  by  geographical  charaotor,  OMlecyJ 
flora,  fauna,  and  the  physlugrji  v*^\ 

pic.  To  the  general  etatom.- 
ciceptions — Palestine  . 
sea,  a  mere  gulf,  now  Im 
unites  than  separates  the  two  ali< 
fying  their  climate  and  forming  1 
between  three  continents.  The  .\ 
is  a  mere  continuation  of  the  suuv..  ». 
rope.  It  Is  a  lung  strip  of  noontaln 
atMUt  two  hundred  miles  broad,  covered  wttk 
splendid  foreits,  fertile  valloyi.  and  in  soma 
|ilaces  arid  eteppoa,  Btrc  ^r«a 

the  ocean  which  bear*  i'  ''.act 

1*0- 

they  resemble  those  of  8[>ala.     Of  the  UbrW 
thouxund  plants  found  in  Algeria,  tbe  gw ter 
number  are  natives  of  sootbem  Europe,  aail 
lea*  than  a  humlrrd  art  pcculUtr  '.•  ■'■  ■  "• 
ham.    There   are  mammalia,  6»b 


wiuj  ji,iit,  uid  Uo^uu^ti  it  tkiwtiU  a  vuloBiv  1  ^alhvi,  joekal,  «(*.,  lu««  tlUjiiiiicmil 
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jriUalion  bi  Rnropr,  tmt  linger 
Molummediin  barbarinn  In  Africa. 
TW>«  U  •bundant  eridencc  of  the  farmer 
trThlrn"  of  xbne  and  other  large  mamniala 
of  tropical  Africa  lu  France,  Oerrniuiv,  and 
Qneoc  The  original  fauna  of  Africa,  of 
•KkA  the  lemur  U  the  dUtinctirc  type,  U 
■tin  prtMrved  in  Uadagaacar,  which  once 
fm unit  part  nt  Africa.  The  trout  is  found 
la  all  the  niow-fcd  rivers  that  fall  Into  the 
■M,  bat  not  ia  Palaitlna  aouch  of  the  Lvba- 
aon,  or  io  F-tsyV^  "'  ""  Sahara.  The  fresb- 
olmonold  la  a  European  tjrpe  often 
in  the  Atlai.  There  are  ncwti  and 
Utlail  iKUrteUaiia  la  ererjr  country  round 
Uie  aaa,  a^da  •tMptlng  Palostlue,  Ej^rpi, 
and  thaSkban^ 


FInti  tf  MtakU— A  re- 
port at  tbe  Britiih  Foreign  Office  namei  a 
lar^  variety  of  Imporunt  oconouical  planu 
aa  aaoMaafully  colliTaled  In  Colombia.  Tbe 
prinoipal  crop  b  maiie ;  next  to  it  is  rugar- 
oa::'-',  ahlch  Is  nxat  uied  for  making  ragar, 
•■ :  \*rga  quaoUllei  of  it  are  employed  for 
in«fchm  aguardiente  and  mm  in  the  hot 
ewiBlij,  and  chicha,  another  drink.  In  the 
eoM  eountry.  Tbe  plant  rl|KD3  in  one  year 
In  tbe  hot  cnuntry,  and  in  a  year  and  a  half  in 
lb*  ookl  eountry.  Cacao  13  Inrgely  raised  in 
th*  hot  eoontry  on  the  ilopcj  of  the  mount- 
ain*, on  newly  dUfomted  land,  at  an  cleva. 
tioti  of  from  one  thousand  to  three  thousand 
Art  homlred  feet.  It  is  the  most  paying 
Cfop  In  tbe  country  when  onoe  established, 
but  very  dilDcult  and  expanairo  to  take  care 
«f  la  (be  earlier  years  of  its  growth.  For 
ptaallii^  the  •tr'lund  rice,  the  ground  ia  "  pre- 
paid '  :  cattle  Into  the  field  after 
IIm)  fir  read  up  the  ground  and  de- 
stroy the  gruitea.  They  arc  again  tamed  in 
and  driren  round,  after  the  seed  has  been 
sown,  to  Iroad  It  Into  the  ground,  after 
«hlrh  no  fiirtlier  attention  la  paid  to  the 
c^>fi  till  the  harre«t.  The  potato  forms  tliv 
eblef  food  of  the  country.  It  is  rery  pro- 
daeilTC,  and  la  cuiti  rated  In  two  principal 
Tarieii  .ire  red -skinned, 
and  J'  ■  inside,  and  the 
ofAaary  white  potato.  It  also  grows  wild  in 
tba  Bwmitalna.  The  UrgiMt  and  liCDt  crops 
ar*  r«i«nl  on  faiannos  un  the  mnunlain-siiivs 
at  bcighti  of  more  than  nine  thousand  feet. 
The  pesdnetfaa  h>i  grcatly  decreasod  sinca 


the  potato  disease  attacked  the  crops  in  1865. 
Tobacco  ia  grown  on  a  Inrgc  scale  m  four 
districts  and  on  a  small  scale  all  over  tho 
country.  Other  cultlraicd  plants  arc  plant- 
ains, which  form  an  important  food  and  are 
»ery  productive ;  manioc,  which  is  used  as  u 
Te;;ctable  or  made  into  bread ;  vegetable 
ivory  palm;  Carlodueifii palmata,  from  which 
the  Panama  hatii  are  made  ;  coca ;  cuffce,  the 
production  of  which  is  hicreasing  and  which 
is  taking  the  place  of  cinchona  bark  as  tho 
chief  article  of  export ;  American  aloe,  which 
grows  wild  every  where  and  is  valuable  for  its 
fibers  ;  and  cinchona.  Pineapples,  oranges, 
mangoes,  cherimozos,  nnd  other  native  fruita 
grow  very  abundantly  and  apontancouitlr,  and 
are  so  cheap  that,  except  in  the  immediato 
neighborhood  of  a  market,  few  people  tako 
the  trouble  to  pick  them. 

The  Start  of  a  Bird's  Flight.— The  mech- 
anism of  tho  starting  of  a  bird's  flight,  as 
studied  by  instantaneous  photography,  is  thus 
described  by  Profesiior  Marcy  :  "  When  the 
bird  is  not  yet  in  motion,  the  air  which  Is 
struck  by  its  wlng^  presents,  in  the  first  in- 
stance, a  resistance  due  to  inertia,  then  en- 
ters into  moliuD,  and  flies  below  the  wing 
without  furnishing  to  it  any  support.  When 
the  bird  l-i  at  fall  speed,  on  the  contrary,  its 
wing  is  supported  each  moment  upon  new 
columns  of  air,  each  one  of  which  offers  to  it 
the  initial  resistance  due  to  its  inertia.  Tbe 
sum  of  these  resistances  presents  to  the  wing 
a  much  firmer  basis.  One  might  compare  a 
flying  bird  to  a  pedestrian  who  makes  great 
efforts  to  walk  on  a  shifting  sand,  and  who, 
in  proportion  aa  be  advances,  finds  a  soil  by 
degrees  firmer,  so  that  ho  progresses  more 
swiftly  and  with  less  futiguc.  The  increase 
of  the  resistance  of  the  air  diminishes  the  ex- 
penditure of  labor;  the  strokes  of  the  bird's 
wing  bceome,  in  fact,  leiss  frequent  and  le^a 
extended.  In  calm  air,  a  sea-gull  which  has 
reached  its  swiftest  expends  scarcely  the 
fifth  of  the  labor  which  It  had  to  put  forth  at 
the  beginning  of  its  flight.  The  bird  which 
flics  against  the  wind  finds  itself  in  still 
more  favorable  conditions,  xinee  the  manses 
of  air,  continually  renewing  thcmselvea, 
bring  nndcr  his  wings  their  resistance  of  in- 
ertia. It  Is,  then,  the  start  which  forms  tho 
moat  laborious  phase  of  the  flight.  It  has 
long  been  obserred  that  birds  employ 
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binds  of  arti6ce.<i  to  onicr  to  acquire  spceil 
prior  to  fl«p[>uig  ttioir  wingB :  tirme  r>m  on 
the  gTountl  before  dartiag  Into  the  air,  or 
d«rt  rapidly  la  the  direction  the;  wiah  to 
take  lu  flying;  others  let  tbciiuclTca  fall 
from  a  height  witli  extended  wiogn,  and 
glide  in  the  air  wiib  accelerated  speed  be- 
fore flapping  their  wlnj^t ;  all  tura  their  bill 
to  the  trind  at  the  moment  of  atarting." 

Ori^B  of  Wtrtt  on  Femt  Trees — The 

formation  of  abnormal  growths — knotx  or 
wart« — ou  foreut  trecfs  which  aro  very  com- 
mon oo  Rome  epeciea,  1<  thai  accounted  for 
bj-  liobert  Cuir[iar  in  Science  Gouip !  "  They 
are  not  due  to  inseuta,  fungus,  or  accident, 
but  arc  perfectly  natural.  Neither  may  they 
be  taken  as  Indioatioiu  of  health  or  disease, 
nor  arc  they  in  any  way  attributable  to  any 
particular  coil  or  eiiuation.  ...  In  the 
boHcB  of  our  foreat  trees  are  contained  a 
mullitode  of  latent  buds  which  are  dcveU 
oped  and  grow  under  certain  favorable  con- 
ditions. Some  trees  poaaeas  thU  property 
In  a  remarkable  degree,  and  often,  when  the 
other  porta  are  killed  down  by  frost  in  ae- 
TCTo  winters,  the  pro|>erty  of  puahing  out 
thcM  latent  buds  Info  growth  prcscrres  the 
life  of  the  plant.  Thcde  buds,  having  once 
begun  to  grow,  adhere  to  the  woody  layer  at 
their  base,  and  |iiish  out  their  poinia  through 
the  bark  toward  the  light.  The  buds  then 
nnfuld  and  dcrelop  leaves,  which  elaborate 
the  sap  carried  up  the  small  shoot  Oiuse 
•Uboratcd,  it  descends  by  the  bark,  when  it 
rcadiea  the  base  or  Inner  bark.  Hero  it 
la  arrested,  so  to  speak,  and  deposited  be- 
tweim  the  outside  and  inner  layer  of  bark,  ai 
eao  be  learned  on  eumining  specimena  on 
trcM  la  llio  wooils  oIukmI  anywhere." 

TiIb'  of  rhenoloKlfol  ObtemtloBs, — 
Phri.  nms  of  plants,  or  ob- 

•erv^i'  of  the  Qrst  appearance 

in  the  year  of  the  several  Mages  of  growth, 
hare  long  bean  reco^ized  as  os<[ful  in  the 
f  tudy  of  climates.  K  phcuological  obacrrer 
may  in  fire  yoan  determine  approximative 
means  for  Juilging  of  th«  iucoeaalun  nf 
each  of  tlie  phases  of  vegetation.  When 
wp  harr-  aacrrtAiTirtil  th«  m«itn  ttmfl  of  fho 


ttloaaooa  qp«a  lo  the  trnmedUte  vidait;  of 


th«  station,  or  tlM  ti 
cut,  wc  are  then  abli- 
tion  comports  ituclf  i 

station  of  which  the  (i.^ „-. . 

fixed  ;  and  how  each  point  of  a  ' 
porta  Itself  ivlatltcly  to  the  priu.^i.«'  r*-* 
— ^whether  it  Is  colder  or  wanoer.  ThU  M 
determined  by  the  stage  of  vcgetatioi  vtUCb 
the  same  plants  have  rvached  here  aad  lkc9« 
The  method  is  really  more  *%*tx  Ihao  lh«l 
of  citahllebing  hundreds  of 
and  pluviometers  at  as  many  difleront  ] 
— aside  from  the  trouble  and 
keeping  up  the  ohsi>rvatloiia  of  to  i 
stmmcnts.  Phonology  goee  oa 
penac,  whQe  meteorolofjr  1*  eoetljr.  We  Me 
able,  every  year  and  every  werii  is  iKb  < 
to  compare  ubaerrations  of  vagvtalion 
mean*  that  have  been  c0tabUshc4,  aai  i 
sure  ourselves  whether  the  vegetatioa  «rl  < 
station  la  normal  or  in  advance.  PliarioluT^ 
is  a  kind  of  tbcnnaniet  rt  tt.nt  can  alee  t* 
used  to  tcftt  thcrmom>  .  atkat  aad 

correct  erroneous   c<'ii  fr 
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The  plant  is  a  sort  of  regtBteriog  I 
ter.     It,  in  fact,  shows  us  the  prsacnt^ 
tion,  as  the  thcnooroeter  do«a,  OBii 
all  the  oondlUons  of  the  pai>t  timr,  I 
ately  summed  up  in  a  tttial  rcnull,  «li 
thermometer  simply  gives  us  the  d«il/  4 
lalinus  and  leaves  us  in  make  the  ( 
up.     Pbcnologlc»l  ol'  <  ilh  I 

founded  on  conipariiij'  <  advaaKt* 

of  raising  the  thought  o(  rciatiun  in  the  iniad, 
of  representing  sonietbiiig  tangible  lo  tt. 

Indeiit  FlrepUcei  m  tlw  OU*. — The 

ancient  fireplaces  at  Uluc  Ganks  and  othor 

places  00  the  Ohio  River  ixar   PortnoHUlh 

arc  described  by  Mr.  T.  11.  Lvvt*  ••  beteg  o( 

la«se(.     Those  oa  tbe  la«w 

V    »   hiimi'd   rtreak  of  H»f 

inn.  -^  IM 

a  fliu  <uitMa, 

charcoal,  I)umcd  slunea,  aad  hotum,  wVk  aa 

oooasiunal  fragment  uf  pott«f7, 

broken  stone  and  clay.     Maoy  of 

the  level  of  twenty  feet  frvra  the 

when*  they  ate  most  numeroas,  are  fnoa  c 

to  three  '^t  ■!>  d  wU& 

•toa«*.    Tbeeh'  loasalMW* 

:ii^  ht^t.    lu  MUM  iaalaaeM 

lUled  with  ashoa  sad  Am> 

i  omJl    The  rot««i7  wiOtUk  Oum  li  ( 
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cU;.  At  %  Ugbrr  lerel,  tho 
lll«  nnt  so  Dunieroiu,  arv  im^re 
V-cwM)  mora  or  \<i»*  of  fire 
•n  obtained  from  them.  Tliejr  oro 
OBlf  tUgbll^  eoQCSTC,  ud  mlicd  with  the 
I  kr«  itMic*  broken  bj  the  notion  uf  tire, 
of  rarioii*  kiu>l«,  arrow-bcads,  dritU, 
uul  hematite  celts,  stone  pipes,  per- 
foratwl  stonci  called  shuttles,  and  much 
brolwD  puller;.  Tb«*«  pUoes  seem  to  hare 
bc«s  oeoupiMi  St  dUtenot  limes,  and  also  by 
dHfirci  '  nations.    The  first  occu- 

paaU  I'  ui  (he  maoutairturc  of  their 

pottOTT.  Thej  were  (ucrecd«d  by  others 
irbo  used  shells,  and  these  in  their  turn  gare 
vsj  to  people  using  stone.  The  latter  seem 
to  tssT*  oocuplod  the  ground  for  only  a  brief 
period,  and  ibrn  to  hare  been  displared  b; 
othcia  udag  alien.  In  the  adjoining  field, 
iMwtfOT,  both  kinds  of  |K>tterT  are  fuund  in- 
lOTinlagM.  It  Is  Mr,  Levin's  opinion  that 
tk*  paople  of  these  fireplace*  antedated  the 
IMldMie*  of  the  mound-buiUlrrs  In  their 
Ml^htettieod  bv  mauj  ixniuries,  because  ibe 
wetka  of  that  race,  tlieuiaelves  very  ancient, 
tf»  found  on  tliti  surfare  above  them.  The 
fiicplaooi  occur  at  varloos  lercis,  from  near 
lb*  top  of  lfa«  bank  to  thirty  fret  bcloir. 
At  ana  p«dol  ihey  were  visible  at  scrcntoen 
dlflerent  lerels.  They  are  eti>oso<l  to  tIcw 
by  the  caring  o(T  of  the  banks  at  liigh  naler. 
A  somewhat  elmilar  series  of  fireplaces  or 
o*«na  was  ilMmtuitl  In  the  American  Assnci- 
iM  obtierrcd  on  the 
iul  RiTer. 


CbU  Vans.— According  to  Pruf.  T. 
D's  eiptaooiion  of  the  subject,  in  ibc 
Amcrkan  Association,  the  term  cold  ware  is 
*Bip)o7«d  viien  a  fall  of  icmperatute  occurs 
la  twtnly-four  hnnra  of  20*  or  more  over  an 

I  of  at  least  50,000  sqnare  miles,  and  the 
atnrt  In  any  part  of  the  area  descends 
to  !•*.  Ae«»rtilii<»  t<i  till*  ili'tiiiiilon,  there 
•«r»  In  tilt  '  ■■\  between  1880  and 

IVM,  691     '  In   the  great  cold 

«si«  of  Jaaaarjr  17,  iaa2,  the  twentT.de- 
grte  tall  Ilac  loelmleJ  an  area  of  1,101,000 
aijosre  mlbo,  and  tlie  tenilep^o  fall  b'ne  an 
am  of  S,919,(V>}  square  miles.  There  bare 
been  in  ten  yean  six  cold  wavea  in  which 
th«  sf        '  "  ■        (.■  fall  was  more 

titan  •  The  cold  wares 

■aim    alsarx    to  occur   over   tbe  country 


covered  on  the  preceding  dj^y  by  an  area  of 
low  barometric  pressure,  or  tlie  southeast  of 
the  country  covered  by  an  area  of  high  press- 
ure.  Where  both  occur,  the  cold  wares  at- 
tain their  greatest  extent.  Only  a  few  casta 
are  rrconlcd  in  which  low  pressure  araaa 
have  not  been  followed  by  a  fall  of  t4>mpera- 
ture  at  their  centers.  In  twelve  instances 
within  ten  yoors  there  were  rises  in  temper- 
ature instead  of  falls.  On  the  other  hand, 
cold  waves  do  not  occur  without  the  presence 
of  an  area  of  liiglior  low  pressure.  Tlie  ex- 
tent  of  the  cold  wave  is  dependent  on  the 
extent  of  the  area  of  low  pressure  and  the 
area  of  high  pressure  on  the  day  prccetiing 
it.  The  shapes  and  relative  positions  of 
areas  of  high  and  low  pressure  are  various, 
and  are  described  and  classified  in  the  au- 
thor's paper. 

Tbc  Forest. — In  a  paper  read  at  the 
American  Association  Prof.  B.  E  Fcmow 
said  that  the  forest  is  both  a  material  re- 
source and  a  cultural  condition.  While  it 
may  and  does  form  the  object  of  individ- 
ual activity,  it  also  can  by  its  location  or 
position  l>ecomc  an  element  influencing 
climate,  soil,  and  walerflow.  Tho  climatio 
influence  of  forest  areas  is  as  yet  not  gen- 
emily  proved,  although  conditionally  ac- 
cepted, but  the  influence  of  forest  areas 
upon  the  watcrflow,  and  with  it  upon  soil 
conditions  and  upon  winds,  is  generally 
reeogiiiied.  As  a  material  resource  the 
forest  is  exhaustible,  but  restonible  with- 
in limit.  The  virgin  forest  must  be  re- 
duced to  gi't  the  ngricultunil  ground  that 
is  needed,  but  when  the  requirement  for 
food  is  satisfied  it  Is  desirable  to  treat 
the  forest  in  such  a  monner  as  to  secure 
rnntinued  reproduction.  This  give*  rise  to 
forest  management  and  forestry  as  on  in- 
dustry. Reproduction  of  the  natural  for- 
est la  inferior  in  quality  and  quantity  to 
that  which  can  bo  produced  by  national  for- 
est management.  After  mentioning  some 
special  considerations  and  economical  pecul- 
Inrltics  pertaining  Co  forest  growth  and  for- 
estry which  may  influence  the  relation  of  tfie 
state  toward  them,  the  author  went  on  to 
say  that,  so  far  as  the  forest  represents  a 
material  resource  simply,  the  position  of  the 
state  toward  It  need  not  differ  from  that 
which  it  takes  toward  other  industries  and 
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reMorees,  except  io  eo  lar  aa  the  peculiar 
ooodlttooa  call  for  Efieclol  cxerciec  of  the 
prolcctirc  And  persuiuWo  or  cduculional 
fonctions  of  the  state.  Bcbg  a  mtorable 
rcaource,  restriction  of  private  enterprise  In 
regard  to  it  can  not  be  demanded.  The  re- 
strictive and  providential  action  of  the  slate 
b  only  necessary  in  reference  to  those  forest 
arcaa  whose  existence  and  proper  condition 
influence  other  cultural  eouditions.  Since 
restriction  of  private  rights  is  alwaya  Itn- 
pradicable  and  unsatisfactory,  aud  oompcn- 
Mtion  of  damages  dlfBrult  to  adju2t,  com- 
mercial or  stale  ownership  of  iiiounlain 
forvtU  is  advocated.  Tlic  ameliorative  fuuo- 
tion  of  the  sute  ii  called  Into  play  for  the 
reforestation  of  the  large  treeless  areas 
where  private  energy  is  powerless  to  aooom- 
plish  the  desired  result. 


NOTES. 

It  appears  to  bo  the  belief  of  some  that 
as  man  in  the  savage  state  hAS,  for  the 
most  part,  bt'en  largely,  if  not  wholly,  car- 
nivorous, he  will,  will)  the  progress  of  dril- 
Isation,  become  entirely  vegetarian  or  U8« 
only  the  produrts  of  animals,  as  eggs  and 
ii    ■  uble   food.       A    vegetable 

I  in  J  very  sueccssfol  in  treat- 

i  i>lc«    and    indigL'slinu.      In 

I  It  is  an  enormous  saving, 

il  coot  to  the  vonsumer,  but 

^•Isu  ui  loud ;  as  of   two  equal  |>ortions  of 

Biound,  one  raising  a  cereal  and  the  other 

erf  or  mutton,    tlm   part  devoted    to    the 

Isert'al  will  support  K'n  limes  as  many  men 
w  ibe  beef  or  mutton  portion. 

Iw  a  letter  on  compressed  tea,  which  re- 
contly  apjienn-J  in  the  Kpw  Bulletin,  Colonel 
AleiandiT  Uonlcrief  ears  that  one  of  the 
chiif  advanliigci  (.-Uiiiied  (or  (his  form  of  tea 
is  that,  bclug  suliji-ctfj  to  liravy  hydraulic 

p'-' -!l   the  cells   are   hmkrn,  and  the 

'    of   the    l».Mf    more    <"omplctelT 

i»lrniii-.I   liv   llic   txiiling  water, 

ravlug  in  the 

amount  of  the 

i»  ii>  its  gTMtcr 


Ir  is  raid  that  Iceland  Is  gradually  bc- 

oonitnij  flfpopuliiti-il,   owing  in  llir  riinnlant 

•   of  I 
'■ml    I 


eastern  di  ' 
on  und<<r  ' 
barrests  have  cau^co  mii(_u  cUK.MUg^ 

Tni  largest  plant-fof!>ll  in  Rut«p«  it «. 

hibitvd  at  the  Berlin  !''<  inte.    It  was 

dincovcre*!  in  18M  in  '  <^of  IVs- 

berg,  and  sent  to  "    '  kgbtnlaal 

Osnahriiek.     ^Vl  v  the  otaa 

was  cut  out  of    lb        _  .  :     il   wru  Im. 

bedded  and  carted  away.     The 
piece  of  a  gigantic  ancestor  of  :' 
lycopodium  of   the  presrn  i  n  u 

Siffillaria.     It  consists  of  n  '.  mc 

yard  in  diameter,  which  diviOir  ai  mr  tio(1aai 
into  several  foik-like,  strong  ruoU.  Tbi 
surface  of  the  trunk  Itioks  like  iroml,  tot 
shows  a  graining  in  the  fonn  of  tooK  ridgr^ 
The  bark  is  still  tractable  in  pUcyis  la 
charred-looking  remains.  The  entire  foatll, 
with  the  exception  of  the  charrtil  pircas  a 
bark,  consists  of  argiUito. 

DiRiEL  J.  RtKKiN,  ei<«ctttig  conn)  tt 
Mozambique  and  a  recent  liarrlor 
read  a  paper  at  the  January  mcti 
Riiyal   Oengraphieal  Society  on  t 
River  aud  Ziimbeil    Delta.      He    , 
the  importance  of  <hii><'  ••>'■>  f-"" 
oommunicntion  with  c! 
vast  tract  of  country  < 

bcxi  basin,  whose  only  outi-  :  ii  Uac 

delta;  calls  attention  to  (ti  •  at- 

leuding   navigaliuu  of  the  ' 

Kongoni  ports,  the  ones  ii' 
nud  shows  (he  "•-—•:•■■"■ 
River  in  its  depi 

clearness  and  i<ji  .  1 

for  import  and  expcrL 

Sir    MoniLL   MAOcrtntK    l.a"    re.^^mli 
written  upon  The  Effect  of  " 
on  the  Voice.     He   Iclls  un  i ' 
Icadmg  actors  suffer  from  a  lelatcU 
tlon  of  the  upper  throat,  brwieht  on,  he 
licvc''. 
are    i 
noiir. 
and  • 
Ihron- 

a  couimon  railway  euiokin^-car  iaevcn 
than  the  actual  u?e  of  lolmeeo     The  "^ 
hookah  is,    in   T'^ 
Ipost  harmful  ap, 
ing  through  w«: 

tlio  j)-6tcni ;   ari  o  po] 

nowadays,  is  tbi'  . 

Tna  people  of  the  island  of  i-'r 


ties  arr   rfvervwl.      *  i 
■tp^tch'^d  on  whirh  hnn 


( 
I 


I'  . 

caj^iBoU  an  sbietiy  iron  the  nottiicnii  mad  \  a  gang  by  the  kerper. 
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THE  DEVELOPMENT  OF  AMERICAN  INDUSTRIES 
SINCE   COLUMBUS. 

I.  KAKI.V  STEPS  IN   IRON-MAKING. 
Bx  WILLIAM  K.  DURFKE,  Kkoinees. 

M)  all  familiar  with  tJie  iron  and  steel  industries  of  this  coun- 
try it  will  be  muuifust  that  the  story  of  their  technological 
;  can  not  possibly  bo  toM  exhaustively  in  a  magazine 
'■  length  is  scarci-ly  sullicient  for  an  adetiuate  descrip- 
^m  of  A  single  one  of  the  larger  mechanisms  employed  in  work- 
tiH'l  at  tlic  present  timi'.     Th<,*refore,  all  that  will  be 
1  tlu-se  paiJtTS  is  sucii  a  description  of  tho  Iteginning, 
jwth,  and  present  state  of  the  technology  of  these  vulcanian 
s  as  will  enable   non-professional  readers  to  olttain  an 
it  idea  of  the  more  important  improvements  in  machin- 
fy  and  method.-^  that  have  contribute<l  to  a  progress  which,  by 
'••(•  steps,  all^eit  oftentimes  short,  slow,  and  imoertain,  has 
these  industries  safely   througli  the  manifold  perils  of 
in^  hundred  j'oars  to  their  present  womlerfnl  expansion.* 

AH  authorities  agrcx*  in  the  opinion  that  iron  was  unknown  to 
io  alKjriginal  inhabitants  of   America.     Tools,  weapons,  oma- 
id  culinary   ves.sels   made  of  ropjier  were  occasionally 


,^  iliiMP  possession,  but  nothing  of  iron. 


Sprpjiaruiiuri  of  ihuoe  papers  I  am  indehtcil  tn  ,Tiime!>  M.  Swank,  Vice-President  And 

aeral  Xaoaccr  of  tin-  Ampricaii  Imn  und  Sti-nl  .\s*ii-iatioii,  for  llie  opportunity  to  cnnsiilt 

■  imiiin  ;  and  for  pitnirts  from  lii;^  very  valiinblo  <'ontril>ution,  Iron  In 

•  of  tlii>  nian'ifartnri.' of  in>n  and  hIpoI      I  hiii  also  under  ohlipition 

ruiLcr,  ."vTwod  Viw-Pn-fldcnt  of  tlie  Illinoi->  ."^teel  CotTipany,  for  (.•ngrnTingf  and 

t'li"  of  par»»  of  the  Tcr<r  extPii.sivc  works  of  lliot  conrpany      .lolm  Tlioinas,  Snpcr- 

nt  of  tlic  Tliomii*  Iron  Company,  noken<lnn(|ii.-i,  r<Min<ylviinla,  ha"  kindly  furnished 

MOW  inl«t«*lln^  facta  rvialive  to  tin;  lirst  anthracite  hlii»t-f uniace ;  and  from  J. 

»<«-  xnTiti  —  IM 
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The  first  mention  of  the  existence  of  iron-on.-  uii  ilu^  rv'UiiaH 
was  by  Thoums  Harriot,  "  the  geograplier  "  of  \\w  .sucnml  oxp^l 
tion  to  Virginia.  This  expedition  etTected  a  svttlumeut  on  RW 
noke  Island,  and  Han-iot  in  his  history  of  the  colony  says:  "In 
two  i>lacfs  of  the  couiitrey  sjifcinlly,  one  about  foure  score  anil 
the  other  six  score  miles  from  the  fort  or  place  where  wee  dwelt^ 
wee  founde  neere  tlie  water  side  the  ground  to  bo  rockie,  which, 
by  the  triall  of  a  minerall  man  was  founde  to  hold  iron  richly.  II 
is  founde  in  manie  places  of  the  countrey  else.  I  know  nothing  to 
the  contrarie  but  that  it  maio  hee  allowed  for  a  good  marchant 
able  commoditie,  considering  there  the  small  cliarge  for  the  labour 
and  feeding  of  men  ;  the  infinite  store  of  wikwI;  the  want  of  wikkI^ 
and  tlie  deerenesse  thereof  in  England  ;  and  the  necessity  of  bal 
astiug  of  sbippes."  Nothing  seems  to  have  come  of  this  discov- 
ery ;  and  the  colony,  being  nieuaced  by  the  Indians,  became  dis- 
couraged and  returned  to  England  in  1580. 

We  next  read  of  American  iron-ore  in  the  history  of  the  col- 
ony which  located  at  Jamestown,  Virginia,  in  1(>()7.    We  :i  ' ' 
that  "on  the  10th  of  April,  ICdK,  the  t(imi)uny's  shijisitil- 
Jamestown,  loaded  with  irou  ore,  sassafras,  cedar  {K>stti,  and  wal 
nut  Vioards,"    Seventeen  tons  c)f  iron  made  from  this  ore  iii  Eng 
land  was  sold  to  the  East  India  Company  for  £4  j)er  ton.     Tlii 
was  without  doubt  the  first  sale  of  iron  made  from  Americj 
ores.     An  attemjit  was  made  in  the  years  !(!•..'()  to  lfi32  to  erw 
iron-works  on  Falling  Creek,  a  branch  of  the  James  River,  ulniut 
sixty-six  miles  above  Jamestown,  but  on  the  10th  of  March,  IKSa 
the  buililiugs  were  burned  by  tlie  Indians  and  347  persou.s  wur 
killed ;  thus  ending  in  fire  and  blood  the  first  attenjpt  to  luukfl 
in)n  Mu  a  manufacturing  scale  tm  this  continent. 

We  have  no  account  of  the  jvctual  form  of  the  furnaces  or, 
other  apparatus,  nor  any  description  of  the  uvethcKls  of  smelting 
employed  in  the  earliest  iron-works  of  this  country,  but  from  thu 
evidence  accessible  we  are  quite  safe  in  assuming  that  tlie  enrlyl 
American  metallurgistH  were  in  no  great  degree  wiser  than  tbpir, 
Etiropean  instructors;  and,  when  we  cousiiler  the  difTi<-idti»_«  of 
everj'  kind  that  must  have  surrounded  all  attempts  to  iiianufact-q 
ure  iron  in  a  now  country,  it  st'ems  highly  proljable  that  our  eorlj 
iron   1  -  wotild  have  adopted  the  simjilfst  and  m<)st  in 

sive  1  known  to  1)6  capable  of  ttccomj)lishing  the  ■ 


i 


Vttiii;h«n  Merrirk  and  .Taiim  Moore,  of  rMUdclphln,  t  h«T»  rccelrcd  tafommtion 

|!iin]  (0  thu  earlv  iim'  nf  \\\r  N'mnnrtli   hlotin  haminur  in  llic   I'lillnl  States.     I  ui 

inili'btol  to  Oliver  Willlama,  Esq.,  Prrsiclcnt  a(  the  rataraoquii  Muniirncturin;.*   '' 

of  r*iitAaiiiiqiiii.   I'rnnvylvanU,   f'>r  (nf(.r(ni»tlnft  r»'Uiivp  I/*  ih**  TnnntifttrMiri'  i»f 

Intn  lit  I   xIko  :> 

Ph.  ti  ,  >\X  tiKi  »'i 

runnDC*  tt  Ibv  VAfiu  TbuniMn  8t««l  S^tiika. 
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I'snll,  and,  as  fuel  and  ure  were  almudant,  it  is  not  likely  that 

.'onomy  would  b«  much  studied  in  their  use. 
The  simplest  process  known  for  obtaining  iron  from  its  ore 

in  be  carried  out  in  an  ordinary  blacksmith's  fire  by  throwing 
^rushetl  ore  upon  the  ignited  fuel,  covering  it  with  coal,  and,  after 
irging  the  tire  with  bellows  for  a  considerable  time,  there  will  be 
Found  in  the  bottom  of  the  fire  an  irregular  mass  of  forgeable 

letul.     Some  form  of  this  process  is  still  empk)yed  by  many  sav- 

igu  and  8emi-ci\'ilized  people ;  and  this  was  doubtless  the  method 

pwl  by  the  "  mineral  man  "  in  testing  the  ores  of  iron  discov- 
>i"ed  by  the  Roanoke  colonists  in  1585. 

In  Fig.  1  is  shown  a  modification  of  this  process,  practiced  by 

he  iron-workers  of  Persia  and  atljacont  countries,  who  have 


rifP'r^f^A'ut. 


Flo,  1,— pEBStAM   UeTIIOU  OF   SUKLTIHO   IboV. 

inufactari>d  both  iron  and  steel  by  this  simple  and  inexpen- 

method  (as  measured  by  their  standards  of    the  value  of, 

inie,  labor,  and  material),  from  the  days  of  Tubal-Cain  to  the 

ijoent  time,  and  have  fabricated  therefrom  cutting  tools  and 

n-jiiMins  of  unsurpassed  excellence.     The  keenness  of  edge,  won- 

Jerful  temptir,  and  marvelous  elasticity  of  the  swords  of  Damas- 

x»  Lave  lia«l  a  world-wide  fame  for  thousands  of  years.    George 

'>n,  the  distinguished  Engl i.sh  orator  and  philanthropist, 

iiat  "  wlien  in  Calcutta,  he  saw  a  man  throw  in  the  air  a 

liandful  of  floss  silk,  which  a  Hindf)o  cut  in  pieces  with  his  saber. 

[any  of  the  swords  and  daggers  made  in  central  and  western 

Lsia  two  thousand  years  ago  were  as  remarkable  for  their  elabo- 

ite  finish  and  exiiuisite  ornamentation  as  for  their  more  practi- 

\\  qualities. 

The  process,  illustrated  by  Fig.  1,  was  substantially  as  follows: 

shaiH.'d  hole,  six  to  twelve  inches  in  depth  and  twelve  to 

..  tour  inches  in  diameter,  was  first  made  in  the  earth  ;  this 

ivity  was  then  lined  with  moistened  charcoal  dust,  which  was 

rell   rammed  to  make  it  as  di-nse  as  possible :  the  hearth  thus 

!iirme<l  was  then  filled  with  charcoal,  on  which  was  place<l  a  layer 

'  orasbfid  ore,  and  over  this  alternate  layers  of  fuel  and  ore  until 
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the  lit'.ip  was  of  the  desired  height ;  the  outside  of  th»*  nji».ss  of' 
cluncual  and  ore  was  then  mcased  iix  a  coveriu;?  of  rough  «tou« 
laid  iu  a  mortar  of  clay  and  sand,  or,  in  some  cuses,  it  was  merely 
plastered  over  with  a  thick  layer  of  such  mortar ;  care  was  always 
taken  to  have  a  hole  near  the  bottom,  just  above  the  edge  of  the 
hearth,  for  the  insertion  of  a  tube  of  baked  clay  to  serve  as  a 
<u)/*>ri?,  and  a  second  hole  at  the  top  for  the  escape  of  -  '  unl 
gases.     Fire  was  then  iutrotluced  at  the  (uyi'rf  and  t!  vvs 

connected ;  a  gentle  blast  being  used  until  all  the  moisture  in  the 
ore  and  the  covering  of  the  heap  was  driven  off.  As  soon  ns  thi? 
was  accomplished,  the  blast  was  in<'rertsed  and  the  heat  thereby 
augmented.  At  the  end  of  several  hours  a  mass  of  metallic  iron, 
weighing  twenty  or  thirty  pounds,  was  found  in  the  bottom  of 
the  hearth,  from  which  it  was  removed  by  tongs  and  forgwl  by 
sledge-hammers  into  the  desired  shape,  several  rehoiitings  being 
required.  Tlie  iron  obtained  was  not  usually  over  tw^enty  per 
cent  of  that  in  the  ore,  and  only  the  richest  ores  were  used. 

The  first  attempts  to  smelt  iron-oro  were  jirobably  made  in 
open,  or  perhaps  partially  inclost^d,  tires,  in  which  the  ojMjratioii 
was  conducted  without  the  stimulus  of  a  blast ;  but  the  slow  and 
very  irregular  burning  of  the  fuel  during  culms,  as  compared 
with  its  more  rapid  and  effective  combustion  when  urged  by  a 
high  wind,  must  have  soon  suggested  the  desirability  of  a  regn-  \ 
lar  and  manageable  method  of  supplying  the  primitive  furn«c«.'W 
with  a  cun-ent  of  air,  and  we  find  that  the  use  of  some  contriv- 
ance for  this  purpose  is  of  great  antiquity. 

Bellows  are  known  to  have  been  used  by  the  Egyptians  «ivt>r 
three  thousand  years  ago.  They  consistetl  of  a  pair  of  leather 
bags  (which  were  neai^y  spherical  when  inflated),  to  each  uf 
which  was  attached  a  tube  for  the  discharge  of  the  air.*  The 
f)])erator  stood  witli  a  foot  on  each  of  these  bags,  and  pressed  tliera 
alternately  by  throwing  his  weight  from  one  foot  to  the  nther. 
In  the  top  of  each  bug  was  a  round  hole,  wliich  could  be  clos*'d  by 
tlie  foot  of  the  workman,  and  a  cord  held  in  each  hand  enabled 
him  to  distend  and  inflate  either  bag  as  he  comi)rcsse<l  the  other. 
His  fei^t  served  us  valves  to  prevent  the  escape  of  air  from  the 
holes,  and  comiielled  it  to  pass  through  the  discharge-pipe  into 
the  fire. 

Piston  bellows  were  known  in  Egypt  at  least  two  ihoumnd  i 
years  ago,  and  compressed  air  was  used  for  vtirious  puriKi««sii 
other  than  blowing  fires.    The  kind  of  bellnws  shown  in  Fig.  1  wun  ' 
known  um<1  used  l)y  the  Greeks  and  Romans  at  a  very  early  period^ 
and  the  bellows  of  our  kUchens  are  of  equal  anti«|njty.    Sellowa 


•  IVrliapu  the  rsprrAiion  "»   (i«lr  of  bcHoiH,"  which  In  the  d»y»  of  "opi-q  bMrtit" 
prartlti'  in  onr  uliirr  kiCfhruR  «■«  i|iilti.>  mnimon,  Imd  Us  orl|;m  tti  rni  cqutrkleni  RyypllM  i 
r(iltiM|iiinli»nl 
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poiistructofl  as  shown  in  Figs.  3  an<l  1.1,  were  invented  in  G«t- 
■taiiy  iu  the  latter  part  of  the  sixteenth  century;  the  exact  date, 
k  well  as  the  inventor's  name,  is  uncertain.  Bellows  working 
ftii  the  jirinciple  of  those  used  in  accordions  and  concertinas  have 
IklKo  iieen  known  for  maJiy  centuries.  An  enj^raviug,  showing 
■uch  bellows  in  use  blowiug  a  furnace,  is  given  in  the  great  work 
Bf  Agricola.*  who  also  illustated  rotary  fan-blowers ;  but  these 
Ividently  did  not  propi-l  the  air  centrifugally,  as  does  the  mo<lern 
Ban-blower,  but  pushed  the  air  forward,  very  much  as  a  revolv- 
Big  paddle-wheel  pu.'shes  water. 

I  Another  very  curious  ajijjaratus  for  blowing  furnaces  and 
buiths'  fires  is  called  a  tminjte.  It  consists  of  a  vertical  pipe, 
llsually  made  of  wood,  of  a  length  suited  to  the  fall  of  water. 
Kear  the  top  of  this  pipe  there  are  jnerced  a  number  of  com- 
H&^ively  small  lateral  openings  which  incline  downward  in  their 
PBnage  through  the  thickness  of  the  sides  of  the  pipe,  whose 
lower  end  enters  the  closed  top  of  a  baiTel  or  other  air-tight  ves- 
Bcd,  from  which  yiroceefls  a  tube  to  convey  the  air  to  the  furnace 
k*  forge.  This  contrivance  oi)erates  as  follows :  The  descending 
Bolumn  of  water  in  the  pipe  draws  in  air  through  the  lateral 
l>]ienings  near  its  tuj),  and  this  air  is  carried  downi  by  the  wjiter 
■Mid  separates  fmrn  it  in  the  interior  of  the  barrel  ami  then  passes 
Bu  the  forge  by  the  discharge-pipe,  the  water  escaping  through  a 
fcole  at  or  near  the  bottom  of  the  barrel.  Percy, f  speaking  of  this 
Wery  simple  blowing  a]iparatus,  says,  "  It  is  said  that  it  was  in- 
vented in  Italy  in  1C40."  But  it  must  have  originated  at  a  much 
Barlier  date,  as  Branca  J  gives  three  applications  of  it.  illustrated 
By  engravings,  and  it  is  very  probable  that  this  highly  ingenious 
kuthoil  of  employing  the  fall  of  water  to  compress  air  was  known 
Bud  used  hundreds  of  years  before  the  time  of  Branca. 
I  The  early  American  forges  and  furnaces  were  blown  either  by 
Kio  ordinary  leather  bellows  (Fig,  1),  or  by  wooden  cylinders 
Knlled  "  blowing-tubs,"  or  by  the  tronipe  just  described,  and  there 
Bre  still  to  be  found  iu  use  a  few  examples  of  eacb  of  these  primi- 
tive methfxls  of  ''  raising  the  wind."  In  Fig.  2  we  have  an  illus- 
Knttion  of  a  jjair  of  "  blowing-tubs  "  such  as  Overman  *  describes 
Bb  "  the  best  form  of  wooden  blast-machine."  The  figure  shows 
B  vertical  section  through  the  axes  of  the  upright  "blowing- 
nibs,"  a  a,  an<l  the  "  ^vind-chest,"  h,  placed  immediately  above 
■umi.  Air  enters  the  tubs  from  beneath  and  is  pumped  by  the 
Bistnus  iJ  il.  with  the  aid  of  the  "  clack-valves"  shown  in  the  fig- 
■re,  into  the  wind-chest.  The  pressure  of  the  air  in  the  wind- 
■liest  18  determineti  by  the  weight  h  suspended  at  the  lower  end 


^D*  Re  NotuUicm.  BuUv,  IB4S. 

\  Mcullaifj,  Iron  and  Steel,  Lou  Jon,  18(11. 


t  U'  Mnchine,  Rotnt,  1039. 

*  The  MaDufacturc  of  Iron,  riiiliulflphiiK  1650. 
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of  the  rod  attached  to  tho  piston  y,  which  list^  and  ^ 
volume  of  air  beneath  it  vari»»s  in  jiccordance  wilh  th'  nis 

of  the  furnace  or  the  slight  irregularities  of  supply.  Thw  air 
was  convoyed  to  the  furnace  through  a  niotal  pipe,  c.  cnnnectwl 
with  the  wocKlen  bottom  of  the  wiiui-chest  by  a  flanged  t?!!^!*. 
Blowing-tubs  of  a  square  cross-section  with  corresiKjnding  pis- 


Fio.  2.— A  Vkvo,  or  BLowno-TcBc 

tons  have  been  used  with  success,  and  as  late  as  1873  thrct?  snc^ 
machines  were  in  use  in  Detroit  for  furnishing  blast  to  a  largo 
cupola ;  and,  notwithstanding  the  primitive  construction  of  thia 
blowing  apparatus,  the  melting  was  quite  as  satisfactorj-  and 
economical  as  the  beat  of  the  present  day.* 

Having  now  described  tlie  various  forms  of  apparatus  fur  | 
blowing  furnaces  and  forges  in  use  at  the  bi'ginuing  of  the  wven- 
teenth  century,  we  will  again  tuni  our  attention  to  the  pi-ogn-ssj 
of  tlio  manufacture  of  iron  in  America.     The  first  iron-workv  I 
bnllt  in  this  c<iuntrj-  that  are  entitled  to  be  called  sue. 

•  TTic  *.VPtv<y  fcoonl  "f  lln>  fiifMiU  l>lowii  liy  lh<'»P  icjii .  '  lilowiliK-H'l''   '  n»»  . 

vlovvn  |M)iiuilit  of  nifliil  iin'iU'il  hy  tixw  |<onn<l  of  fuel.      Vi  i  lix  now  in  if*  4ii  ■•  | 

well,  tnil  by  f»r  tho  greater  niuntxsr  tre  doI  more  tlun  half  b*  rconoaiiral. — VT.  K.  I) 
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prere  erected  in  the  Province  of  Mussiichusetta  Bay,  in  what  is 
fcow  the  town  of  Saugus,  a  suburb  of  the  city  of  Lynn,  about  ten 
■biles  northeast  of  Boston.  Their  owners,  "  The  Company  of 
BJniliTtfi.ki.^r.s  for  tlii*  Iron-works,"  were  granted  a  nuniVxT  of 
ppt'cial  privileges,  among  which  was  the  monopoly  of  the  mauu- 
Ibkctare  for  twenty-oue  years.  The  works  appear  to  have  been 
komincnced  late  in  the  year  104:5  or  in  the  beginning  of  1(U4, 
l^nd  were  nearly  completed  in  1645,  as  on  the  14th  day  of  May  in 
thjit  year  the  General  Court  passed  a  "Resolve,"  declaring  that 
'y'  iron-w(irks  is  very  successful  (both  in  y*  richness  of  y*  ore 
knd  y*  goodness  of  y'  iron),"  and  that  "  y*  furnace  is  built,  with 
that  which  l)©longoth  to  it,  .  .  .  and  some  tuns  of  sowe  iron  cast 
i,  .  .  in  readiness  for  y*  forge."  On  the  14th  of  October  of  that 
gr^iU'  the  General  Court  granted  still  further  privileges  on  the 
fcondition  "that  the  inhabitants  of  this  jurisdiction  be  furnished 
Hvith  barr  iron  of  all  sorts  for  their  use,  not  exceeding  twentye 
feounda  per  tiinn,"  and  that  the  land  already  granted  bo  used 
r*  for  the  Ijuilding  and  setiiig  up  of  six  forges,  or  furnaces,  and 
mot  bloimiaries  onely,"  and  the  company  was  c<julirined  in  the 
■right  to  the  free  use  of  all  materials  "  for  making  or  moulding 
hny  manner  fif  gunnes,  potts,  and  all  other  cast-iron  ware." 
I  On  the  (itli  of  May,  lt>4t;,  Richard  Leader,  the  general  agent  of 
Kie  coQi{>any,  purchased  "some  of  the  country's  gunnes  to  melt 
■>ver  at  the  foundery."  This  statement  seems  to  justify  the  belief 
kliat  there  may  have  been  a  reverberatory  furuaco  in  this  "  found- 
pry,"  as  such  furnatutj  were  well  known  in  Europe  at  that  date,  and 
Bastings  of  all  sorts  were  nnulo  from  metal  melted  in  them ;  b>it 
■t  is  certain  that,  at  the  same  perio<l,  castings  were  frfxiuently 
ktuide  from  iron  taken  direct  from  the  blast-furnace,  and  we  know 
iUutt  tk;rap  CJtist  iron  can  bo  melted  in  a  blast-furnace  without  tlifli- 
Kulty.  The  cupola  furnace,  for  remelting  "  pig  iron  "and  scrap 
IcnHt  iron,  wa-s  not  invented  until  1700,  and,  consecpiontly,  we  are 
Hnru  that  it  was  not  employed  in  the  "  foundery  "  at  Lynn  in  1040. 
pience  it  is  evident  that  the  "  gimnes  "  purchased  must  have  been 
»iMnelte<l  in  the  "  blast-furnace,"  or  in  a  reverberatory  furnace, 
fclUjoiigh  we  have  no  decisive  evidence  of  the  employment  of  the 
■attor  typo  of  fiiniace.  I 

I  It  is  certain  that  at  Lynn,  in  the  Province  of  Massa<-husett8 
Hny.  was  cast,  in  the  year  lii45,  the  first  piece  of  hollow  ware  made 
Bi  America — ^"  a  small  iron  pot  capable  of  containing  about  one 
Buart."  •  Tliis  pioneer  of  all  American-made  castings  was  in  ex- 
Ktcnco  in  1844.  but  recent  efforts  f  to  as<ertain  its  whereabouts 
Biavu  Iteen  unsiiccessful.  The  works  at  Lynn  appear  to  have  been 
Rcry  proepurous  for  a  number  of  years ;  but  after  a  time  they 


*  \jem\»'t  tlbtory  of  Ijjmii,  I  Ml. 


f  By  C.  n.  J.  Woodbury,  E«q.,  of  Lynn. 
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became  uupopular,  owing  to  the  flowage  of  lauds  by  tjUeir  aaui, 
and  the  great  d<'struction  of  timber  for  fuel. 

The  Rev.  William  Hubbard,  writing  in  Kn".*  says  thej*  were 
"strenuously  <:arried  on  for  some  time,  but  at  lengtli,  iiiBl^iad  of 
drawing  out  bars  of  iron  for  the  country's  use,  there  was  ham- 
raered  out  nothing  but  contentions  and  lawsuits."  Just  nUrat 
this  time  Samuel  Butler  was  writing  his  great  poem  in  which  hr 
makes  Hudibras  .say : 

Alas!  what  perils  do  environ 

Tbe  iiian  >vtiu  niedtllvs  wiili  cold  iron  I — 

a  reflection  which  has  been  sadly  appropriate  in  the  case  of  too 
many  American  iroii-works. 

After  the  establishment  of  this  first  successful  "  furnace  "  anrl 
"  foimdery  "  at  Lynn,  works  for  the  manufacture  of  iron  wt^rc 
erected  in  other  parts  of  New  England,  and  thence-tlie  bu.iiuesa 
spread  into  New  York,  New  Jersey,  Pennsylvania,  and  Mar\-laniL 
During  the  "  French  War  "  (17.')5)  there  were  a  number  of  furnaces 
in  ojjeratiou  at  which  "  cannon,  bombs,  and  liullets"  wero  made 
in  great  quantity,  and  many  of  these  iron-works  furnished  simihir 
supplies  to  the  Continental  army  during  the  Revolution. 

It  is  a  matter  of  profound  regret  that  no  drawings  ot  lUe 
early  iron-works  erected  in  this  country  have  been  pre.servf«<l ; 
and  we  are  therefore  compelled  to  fonn  our  ideas  of  thcdr  co»- 
striiction  from  such  me.'igor  verbal  descriptions  as  are  given  by 
writers  of  the  time,  combined  with  illustrations  of  furnaces  and 
processes  for  the  manufacture  of  iron  know^l  to  have  been  nsed 
or  near  the  same  period  in  Euro]>f<.  The  iron-works  at  Ljixn 
em  to  have  embraced  a  "  blusl-funiac*-,"  a  "foundry,"  and  a 
forge.  The  pro<luct  of  the  furnace  was  in  part  made  into  "eowe 
iron,"  and  the  remainder  use<l  in  "  y*  foundery,"  for  the  mnnn- 
facture  of  hollow  M-.are  and  other  castings.  In  "  j"*  forge,"  tho 
sow  ironf  was  converted  into  "all  sorts  of  Itarr  iron."  The 
blast-furnaces  in  use  in  Germany  at  that  time  were  from  twenty 
to  twenty-five  feet  high,  and  had  boshes,  and  openings  ut  si»ver»l 
lieighfs  for  the  purpose  of  tapiiin^  out  the  cinder.  In  the  Philo- 
sophic.d  Transfutions  for  lOrc.  Henry  Powle,  ilescribing  the  fur- 
niK'tis  then  in  operation  in  the  Forest  of  Dean,  in  OlouceBtershire, 
England,  says:  "Tlie  blast-furnaces  are  about  twenty-f«iur  fe«>t 
square  on  the  outside,  nearly  thirty  feet  liigli,and  eight  or  lt»n 
feet  wide  at  the  boshes.  Behind  the  furnace  are  placed  two  huge 
pair  of  bellows,  whose  noses  meet  ftt  a  little  hole  tiear  the  bottom.  | 

•  Till!  Pn-wm  Ptmc  of  New  England,  1U77. 

\  "  SiiwK  lr<>n  "  wan  »n  plnnsAl«l  mu*  of  rant  Iron,  Upcrlnp  nf  nM<h  rnil,  rniil  lutriag  •  I 
tri '  11  twi^nly  fori   111  li-nnih,  »ii'^  10 1 

fiK  ..iilv  t>;  running  ili«  fluid  li"  'i«*j 

irvtich  in  mnU,  «bcrr  it  ioiiditied. 
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fhose  are  oompres-sed  together  by  cortaiu  hnttoiis,  placdi  on  the 

xia  of  a  very  largo  wheel,  which  is  turn'd  about  by  water  Lii  the 

lunncr  of  an  overshot  mill.    As  soon  as  these  buttons  are  slid 

"oft*,  the  bellows  are  raised  again  by  the  counter-poiso  of  woiglits, 

whereby  they  are  made  to  play  alternat<?ly,  the  one  giving  its 

Mast  all  the  time  the  other  is  rising." 

Fig.  3  •  is  a  vertical  section  of  a  blast-furnace,  such  as  had 
KHMi  used  for  some  years  in  Sweden  prior  U>  IT-i^;  and  it  may 

regarded  sm  rep- 
n-sentativo  of  the 
oust  ruction  of  fur- 
ce  that  had  been 
jployed  in  Ger- 
lany,  France,  and 
England  for  the  pre- 
poUH  hundred  years, 
lid  in  all  probabili- 
for  a  much  longer 
eriod.  The  reader 
ill  readily  perceive 
lat  tlio  bellows 
[made  of  woofl)  were 
I»erHte<l  by  what 
lenry  Powie,  above 
iote<l,  described  as 
'  certain  buttons  *' ; 
id  in  fact  the  ron- 
ruction  and  size 
If  the  furnace  illus- 
di<l  not  differ 
itly  from  that 
>u  by  Powle.   This 

redish  furnace  was  fifteen  feet  .square  outside,  and  twenty- 
line  feet  high ;  its  internal  diameter  at  the  top,  D  D,  was  four 
•t,  and  at  the  widest  part  six  feet.  The  "  boshes,"  or  dimin- 
ihing  part  of  the  furnace,  O  O,  were  made  of  a  mixture  of  fire- 
liiy  and  crnshed  quartz  :  the  inner  walls,  M  M,  were  of  sandstone 
lid  in  regtilar  courses,  while  the  outer  walls,  G  G,  were  made  of 
ly  convenient  coarse,  rough  stone  laid  in  lime  mortar;  the  space, 
P,  l>etween  the  inner  ami  outer  walls,  was  filled  with  cinder, 
■nes,  anil  other  similar  material.  Tlie  hearth,  C,  was  about 
sijuaro.  The  toj)  of  the  furnace  was  surmouuted  l>y  a 
trapMt.  H,  of  rough-hewn  logs.  Comparing  the  construction  of 
lis  furuaoe  with  the  earlier  practice,  Swedenborg  says : 


Fio.  3.— ViHTTOAt  Sectiok  or  a  Blast- FpiotArK  or  the 
Skvkntebjttii  ASii  EioiiTii»Tii  t'lcrrfBiE*. 


'  From  Oc  Forro,  bjr  Emanuel  SwedenborB,  17S4. 
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"  Forraei'ly  furnaces  were  constructed  much  simpler,  and 
specific  or  exact  proportions  were  observetl ;  and  it  was  not  con- 
sidered necessary  tliat  the  walls  should  have  any  fixed  dimen- 
sions, either  as  to  thickness  or  height ;  but  (according  to  Agricohi, 
who  was  the  first  to  describe  them)  the  whole  structure  was  rude. 


loose,  and  imperfect,  their  daily  product  of  iron  was  small,  and 
they  consumed  a  very  large  quantity  of  charcoal ;  hut  afterward, 
when  it  became  evident  that  regularity  in  smelting  insured  ex- 
cellence of  product,  and   at  the   same   time   the  realization  of 
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HI  nroHt,  tlu'u  more  perfect  plans  were  made,  and  higlier 

■ii  ,  having  greater  capacity  and  more  sulid  walls,  wore  con- 

struetejl." 

H  The  reverberatory  furnace  liad  Leen  employed  in  Europe  from 
Be  earlii?8t  times  for  the  melting  of  brass  and  other  metals  ;  and 
Bir  heating  them  dry  wood  was  the  usual  fuel.  Beuvenuto  Cellini 
Kbout  1547)  erected  such  a  furnace  for  melting  the  bronze  for  his 
Hntue  of  Perseus ;  and  he  expressly  st.ites  that  he  commenced  tlie 
ftvlting  with  "  pine  wood,  whidi,  because  of  the  oiliness  of  the 
|b«in<)Us  matter  that  oozes  from  the  pine  tree,  and  that  my 
nnuicu  was  admirably  well  made,  burned  at  such  a  rate,  that  I 
Bus  continually  obliged  to  run  to  ami  fro,  whiidi  greatly  fatigued 
He  " ;  and,  after  describing  various  troubles  in  getting  the  metal 
Hult<>d,  ho  tiiuilly  completes  that  operation  by  the  use  of  "a  lojvd 
R  young  oak,  which  had  been  above  a  year  in  drying." 

■  From  a  French  work  on  the  construction  of  artillery  *  we  take 
Kg.  4,  which  is  a  very  spirited  illustration  of  a  reverberatory 
■irnacc  at  the  moment  when  tlie  metal  is  being  tapped  into  the 
Boldfl.  In  this  figure  A  is  the  furnace ;  B,  tlie  furnace-doors, 
Htich  are  made  of  iron;  C,  chimneys  of  the  furnace;  D,  fire- 
Bblit;  K,  frame  of  carj)entry  above  the  ]ut,  to  which  is  attached 
Bir  pulleys  and  other  tackle  which  serve  to  lower  the  molds  into 
Be  pit  and  romove  the  castings  nuule;  F,  pit  (nuide  in  the  earth), 
Bi  which  the  molds  are  placed  ;  G,  "  runners  "  with  "  gates  "  for 
B|H  metal ;  H,  workmen^who  split  the  wood  and  carry  it  to  the 
Byntacti ;  I,  workman  who  throws  the  wood  into  the  [he :  the  woikI 
Billi>  upon  a  gi\<ito  which  is  at  the  bottom  of  the  fire-box,  three 
Br.<(  or  morr'  below  the  part  of  the  furnace  containing  the  metal; 
K,  cover,  or  pruidle  of  iron,  for  closing  the  mouth  of  the  fire-box; 
H  workmen  who  raise  the  furaace-doors  by  meaus  of  a  lever;  M, 
Bver  for  nvising  furnace-<loors;  N,  workmen  who  stir  the  melted 
Betal  with  poh'S  of  woo<l,  ami  wlio  remove  the  slag  and  refuse 
K|>ital  with  tools  called  "rabbles";  O,  the  master  founder,  with 
Be  tapping-bar,  opening  the  hole  by  which  the  metal  is  dis- 
Bl  ■  into  the  "  runners'';  anmnd  him  stand  a  group  of  inter- 
k'  itors.  After  this  description  we  are  told  that  "the  fur- 
mkca  at  Douay  contains  sixty  thousand  pounds  of  metal."  This 
B<iuM  not  l)e  regarded  as  a  small  furnace  even  now, 

B  As  illustrating  how  the  metal  was  taken  frr>m  the  early  blast- 
Kmaci'Ji  for  the  making  of  "sowe  iron  "and  castings  of  various 
BndH,  wo  reprtnluce  t  Figs.  5  and  0.  lu  Fig.  5  workmen,  num- 
Bereil  1  anrl  2,  are  seen  making  an  ojwn  mold  of  triangular  cross- 
Bction  in  tlie  floor  of  the  "  foundry,"  in  which  is  to  be  cast  a  sow. 


•  Miluolrw  iTArtillcrie,  K.17. 

♦  Vtota  K4>caetl  ilo  I'lunchrt,  aur  li;9  Scicncw,  li*   At 
Xtnr  rt|ilk«IIoni»,     A  Psrb,  1706. 


I.itH.tiiiit    I't  \vn    Art8  Mvcliti 
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and  others  (3  ami  4)  are  roraoving,  by  means  of  lo\  .i  >  ami  r»Il 
ers,  the  sow  last  nuult^.  The  wouilen  bellows  which  blow  the  fur- 
nace are  shown  at  R,  R,  R.  The  furnace  illustrated  appears  to 
have  been  constructed  with  unusual  care,  its  walls  having  been 


built  of  dressed  stone  laid  in  regular  courses,  strengthened  at  the 
comers  by  massive  ramjiant  arched  buttressfjs,  one  of  which  i« 
marked   Z,  Z.    At   B,  B,  B,  are  iron  bearers  that  supixirl   th©  I 
masonry  of  the  furnace  above  the  arch ;  C,  C,  are  side  utonra  of  j 
the  hearth ;  D  U  the  "  tyrap  " ;  F,  the  "  dam  " ;  I.  the  "  tHp-hnle." 
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tho  "  foundry."  while  a  second  man  ((»)  keeps  hira  supplie^u  wwu 
metiil  from  another  ladle  which  is  skinuned  by  a  boy  (7).     At  h  is| 
a  man  cleaning  a  cast-iron  pipe.    Pipes  made  at  this  peria<l  were] 
rarely  over  three  feet  in  length,  and  were  jjrovided  with  polygonal  I 
tiauges  at  each  end  for  fastening  them  together  with  bolts.     Pipe*  I 
two  inches  in  diameter  had  uval  flanges  and  two  bolts;  three-] 
inch  pipes  hatl  triangular  flanges;  cight-iuch  pipes  were  .'W|uur«< 
flanged ;  while  pipes  of  twelve  and  eighteen  inches  in  (liaTn(*tvi 
ha<l  flanges  of  six  and  eight  sides  respectively,  tlie  iiiiinlivr  of  j 
bolts  always  equaling  the  number  of  angles  in  the  flanges. 

It  is  not  at  all  certain  when  the  flrst  castings  were  made  from| 
remelte<l  sow,  or  other  form  of  crude  cast  iron;  but  <1 
has  been  used  for  remelting  cast  iron  since  a  very  rem 
and  is  largely  employed  in  China  for  tliat  pur])OHe  at  the  preeentl 


.fA-Ji^i^ 


Flo.  7.  -TiiK  Prooxss  of  Cactijiii  C'BDonii«-mi.T«D  Ison. 

day.  and  the  culinary  utensils  made  in  that  country  an?  rfiimrk- 
able  for  their  thinness.  As  illustrating  the  making  of  castings  | 
from  crucible-melted  iron,  we  extract  Fig.  7.  from  RiSiiumur's* 
work.  Tn  this  plate"?)  is  a  shed,  under  which  is  placed  a  fur- 
nace c,  such  as  is  onlinarily  found  in  the  shops  of  the  makereof 
small  c.»u>ting8.  This  furnace  w.is  blown  by  bellows,  hold  but  one 
craoible,  and  was  quite  similar  in  construction  to  many  fumarw 
in  use  at  the  present  day;  '/  d  i«  a  box  for  liolding  the  mohling- 

•  Vut  lie  conrertir  le  for  tatfi  en  Ader.  et  L'art  d'tdoouir  I*  far  focdn.    Fkr  Mo*,  j 

lieur  de  Rviiuinur,  do  PAmilimii*.  Mojulc  di«  .'(i.-icncea.    Parip,  I?31 
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»n<l ;  f  f  are  molds  Ix-iiip  driod.    At  the  left  is  seen  a  small  porta- 

[ili*  furnace  on  wheels,  to  which  blast  is  supplied  by  the  bellowa  h, 

a  forge.    When  this  is  used  as  a  forge,  the  bellows  h  are  re- 

rrrtiiK«*fl  so  as  to  blow  through  an  opening  at  the  top.     In  the 

jure,  'i  is  a  workuuiu  filling  a  mold  with  fluid  metal  which  has 

L-en  melted  in  the  fnriui<;e.    At  m  are  .seen  the  screw-clamps  that 

Hiline  the  three  molds  n.    Near  the  middle  of  the  picture  are 

f*i  parts  of  a  mold  separated  ;  at  the  right,  in  the  foreground,  is 

I  pile  of  charcoal,  and  at  7  is  a  furnace  (similar  to  a  baker's  oven) 

f)r  drying  the  cores  for  the  molds." 


il\ 


-5&'iH^if 


l>Ukii,.Tnflm  /»»«■ 


T\a.  8. — Mkltuco  I*oir  fob  CAamco  in  Skau.  FrsKiOEB. 

In   Fig.   8  (also  taken  from  Reaumur's  treatise)  "is  shown 

ro  common  furnaces  in  which  the  iron  to  be  melted  is  thrown 

iiong  the  charcoal  without  being  placed  by  itself  in  a  crucible; 

lie   of   these   furnaces   is   rejiresented   as  erectetl,  and  actually 

K-lting  the  iron;  while  the  other  is  dismounted,  and  the  melted 

t»n  is  being  poured  into  molds.    "  The  workmen  (1  and  2)  oper- 

Ito  the  bellows :  a  ?»  is  the  u]>per  part  of  the  furnace,  wliose  base 

buried  in  charcoal  dust ;  h  is  the  opening  into  which  is  thrown 

le  charcoal  anil  pieces  <if  iron  ;  c.  c,  the  j)owdered  charcoal  which 

irrounds  the  base  of  the  furnace  ;  (/  is  the  tuyere  which  receives 

ie  noses  of  the  tiellows;  e  is  a  heap  of  charcoal;  c  2  is  a  pile  of 

•H  of  cast  iron;/  is  a  ])ost  whicdi  stipports  the  lever  g, 

..  ,.;is  of  which  the  ladle  which  forma  the  bottom  of  the  fur- 

|IM»  Uoitsily  raised."    The  workmen  (3  and  4)  are  occupied  in 

^oriug  into  molds  the  iron  which  has  been  melted  in  the  see- 
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oiul  furnace,  wliich  is  exactly  like  that  already  descriliod ;  .1  i«l 
mauoBUvriug  the  lover,  to  one  end  i)f  which  the  lodlo  containing  1 
the  melted  iron  is  suspended;  4  holds  the  handle  and  lif"*  tlif] 
ladle,  thus  regulating  the  pouring  of  the  metal ;  i  i,  the  hole  from  J 
which  the  ladle  A-,  forming  the  base  of  the  se<;on<l  furnace,  wasj 
taken  for  pouring;  /,  the  upper  part  of  the  furnace  removed;  nJ 
mi.)ld  in  which  the  iron  is  being  poure<l."  I 

Rdaumur  also  describes  a  third  apparatus  for  melting  oull 
iron,  whidi  consists  of  a  furnace  of  similar  form  to  tli    ;         '  d*>| 
scribed,  but  without  the  removable  hulle  bottom.    '1 1  i:tcoj 

was  supported  on  "trunnions"  by  a  carriage  mounted  on  wheels ;| 
at  a  proper  height  above  the  bottom  was  a  "  tap-hole,"  and  on  thol 
opposite  side  an  opening,  or  tuyere,  for  the  nose  of  the  Iwllows,] 
The  iron  to  1x3  melted  was  (as  in  the  last  furnace)  mixed  dinjcUyj 
with  the  fuel,  and  when  it  became  fl\iid  accumulated  in  the  bot-j 
tom  of  the  furnace;  as  soon  as  all  the  iron  was  melted,  the  "tap-| 
hole"  was  opened  and  the  bellows  removed;  the  whole  Itoily  ofj 
the  furnace  was  then  turned  on  its  "trunnions,"  and  t]i<^  r..... .n 

run  off  through  the  "  tap-hole  "  into  "molds  "  placed  to  r«-. 
This  furnace  was  at  a  later  period  called  a  "calabash."  nud  iU 
may  be  regarded  as  the  direct  progenitor  of  the  uuideru  ftmndryl 
"  cupola  "  ;  and  it  is  not  more  than  forty  years  since  a  very  simi-l 
lar  apparatus  was  in  use  in  this  country  for  melting  bi 
this  the  furnace,  after  the  metal  was  melted,  was  susjn  ;.  -  ..  ^, 
"trunnions"  to  a  crane,  and,  being  withtnit  a  " tai>-hole,''  Im 
metal  was  run  into  the  molds  by  inclining  the  furnace  suffioientlyl 
to  allow  it  to  run  over  the  top.  I 

The  reader  nmst  not  infer  that  the  primitive  lever  crane,  illoM 
trated  in  Fig.  8,  was  the  only  form  known  in  the  early  jiart  on 
the  liist  century ;  as,  un  the  contrary,  Agricola,  more  than  one  hunJ 
dred  and  fifty  years  before,  de.scribod  and  illustrated  several  cmo^ 
of  much  more  elaborate  construction, some  of  which  are  (juife  simiJ 
hir  in  idea  to  foundry  cranes  in  common  use  at  the  i)rcsent  day.    I 

As  in  some  degree  illustrative  of  the  rude  picluresqueuesa  ofl 
all  the  belongings  of  the  old  type  of  charcoal  furnace,  we  havol 
engraved  (Fig.  f»)  a  view  of  the  remains  of  one  situatetl  ou  thai 
Couemaugh  River,  in  western  Pennsylvania.  The  "hnt-blnsti 
stove "wliirh  surrmmnts  the  "stack"  is  evidence  that  th«>  Hpiria 
of  modern  progres-s  has  wre.stled  with  tho  inevitable  in  vuin,  amll 
the  broken  "  blast-pii>es,"  grass-grown  "  stuck."  and  luxuriant  sur-l 
rounding  vegetation,  show  that  tho  breath  of  igneous  life  haaj 
passed  uway  forevt>r,  and  that  Nature  is  claiming  her  own  airain.  I 

TIk' old  ciiloiiiiil  iron-works  were  of  !■  '       lorated  "  "  ' 

loys  where  advantage  could  be  t^iken  of  n  ;  fall  ipf  v         ,-^ 

where  a  stream  could  be  dammed  at  small  e]q>eu.se ;  and^althiflMl 
when  lueusurod  by  the  standards  of  our  time,  they  wero  tlM 
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— 'ft  in  plan,  rude  in  structure,  uncouth  and  clumsy  as  to 
ry.  yet  these  primitive  works  produced  metal,  albeit  small 
qTiantity  (eight  to  ten  tons  per  week),  of  a  quality  that  has 
xever  betm  excelled  by  the  colossal  furnaces  and  forges  of  this 
Kday  and  generation.    The  progress  of  improvement  in  those  early 
days  was  slow,  painful,  and  uncertain.    Steam  and  Electricity, 
in  sona  of  modern  civilization,  were  unborn,  and  the  mechanic 
rts  only  representetl  what  was  possible  to  bo  accomplished  by 


W 


I ■ 

^^R               '^^^ 

^^ 

*'                     ju*^'^'        '^CtSl^'        '^^wf' 

S^^^ 

^^; 

Fiq.  v.— Olu  Fi'rmacb  on  Till  CoNKUAcan. 

10  skill  and  muscular  energy  of  men  and  animals.    The  wondcr- 
rorking  mechanisms  now  known  as  "machine-tools"  were  un- 
H'  1,  and  men  wrought  laVioriously,  by  dint  of  the  acute  eye, 

-^  hand,  strong  arm,  ami  stalwart  courage,  at  subduing  the 
ivagvry  of  a  continent. 

In  presence  of  so  many  obstacles,  and  having  such  plentiful 
;k  of  nearly  everything  that  modern  engineers  and   artisans 
rnuld  regard  as  indispensable,  the  failure  of  the  pioneer  Amori- 
-  of  Vulcan  would  have  occasioned  no  surprise,  and  their 
livnt  success  is  therefore  all  the  greater  wonder. 
Thuit  far  we  have  spoken  chiefly  of  the  furnaces  and  apparatus 
in  colonial  times  for  the  production  of  cast  iron  in  its  three 
liirnts  of  "sowe  iron,"  "pig  iron,"*   and  "castings,"  and  have 

*  Itg  ItOA  k  iMiuIly  in  ihc  form  of  rnaghly  wml-cyllndrical  mansea  about  two  and  one 
half  fMl  in  Ii>3gth,  iDil  weighing  in   the  vicinity  of  one  biiudrod  pounda  each.     These 
VOL  xxxriii.  — 11 
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brioHy  alludod  to  the  fact  that  the  earliest  known  nietho<l  of 
taining  iron  from  its  ores  produced  a  forgeahle  and  widdablc 
metal.  We  now  purpose  to  describe  more  fully  this  primitive 
process,  and  to  illustrate  some  of  the  machinery  by  which  the 
iron  produced  was  wrought*  into  bars  of  various  sizes  and  forms. 
The  process  illustrated  by  Fig.  1  (page  147)  is  with  slight  molli- 
fications still  in  use  in  Africa,  and  from  iron  produced  in  this 
rude  way  the  native  Kaffir  blacksmiths  forge  the  heads  of  such 
"  assagais  "  or  spoars  as  were  used  with  deadly  effect  in  tljo  last 
conflict  of  the  Zulus  with  England. 

The  quantity  of  iron  that  can  be  obtained  by  this  simple  pro- 
cess as  the  result  of  a  single  operation  is  quite  limited  and  only 
sufficient  for  the  forging  of  implements  of  very  moderate*  size; 
but,  as  mankind  gradually  improved  the  conditions  of  life,  tljo 
necessity  for  larger  masses  of  the  most  potential  metallic  factor 
of  civilization  became  more  and  more  urgent,  and  to  meet  this 
ilemaud  there  was  revealed  to  some  receptive  and  executive  intel- 
ligenoe  among  men  f  the  means  by  which  such  larger  mn8s«.>8of  iron 
could  l)e  obtained,  and  the  "  Catalan  forge  "  J  or  "  blomary  fire  "  • 
sujjplied  for  a  time  the  world's  needs  for  an  improved  jtroces.*  of 
manufticturing  wrought  iron.  A  section  of  one  of  these  "  forg**" 
or  "  blomary  fires  "  is  represented  by  Fig.  10.  The  cavity  of  the 
hearth  d,  in  the  earlier  forges,  was  lined  with  fire-resistiug  stone 
(usually  some  variety  of  sandstone) ;  but  later,  fire-bricks  were 
used,  and  still  later,  iron  plates,  which  in  the  more  recent  "  bloro> 
paries  "  have  been  made  hollow  and  kept  cool  by  a  circulation  of 
^ater.  The  Utij^re,  h,  was  placed  from  seven  to  eight  inches 
above  the  bottom  of  the  hearth,  and  was  contrived  so  that  ila  in- 
dination  could  be  varied  at  pleasure.    The  blast  was  produced 

"plp«"  derive  their  name  from   bciug  cist  in  the  sanie  "bed"  with  the  "sow,"  in  gidr- 
chinncls  communicating  widi  the  main  trvncli. 

*  Tlic  tenn  wroughi  inm  doiil)lle«»  orijrinated  an  a  descriptiTe  designation  from  the 
necessity  of  ilistinpiiKhing  iron  that  could  he  n^adily  "  wrought  "  or  jihapcil  as  desiri'tl  from 
"goire"  or  other  forms  of  "  ca«  iron"  which  could  not  ba  "wroU|rht''  under  the  bamntcr. 

f  Hiidi  perwms  are  in  ihwc  ilaya  culled  '*  inventors,"  and  arc  grnenilly  reganlt'd  as  tha 
uriginntoni  of  the  various  idea*  anil  devioes  which  iliey  ui-ge  upon  the  attrnlJnn  of  manklod; 
but  they  are,  gtriclly  upeakina,  nimply  vehicle?  and  avetiued  by  anil  through  which  knuwl- 
cdgc  continually  comPK  into  the  world  for  the  (steady  advancement  of  civili/jition.  OilumlMi 
did  not  " invent"  America,  and  was  no  more  rei<p<m;'ihlB  f<u-  it«  cxi-slcnce  lUtin  the  tnimpet 
for  the  note  of  command  that  isS'Ue*  from  its  rcHouiidinfr  muxxle.  Thl«  l»  not  said  In  dl» 
paragemi'DI  of  "  Inrimlorn,"  liiil  only  In  explanation  of  their  tnic  funclion  ami  n-lallon  to 
dvtilxntlon.  Ortainlr  no  roorr  honomWo  fame,  or  hinieat  wealth,  can  fall  to  any  man  ilian 
that  wlilcli  cornea  from  lielnR  the  ri'oocniied  mean*  by  wliidi  l>«.-nefioenl  knowlral)^  la  db. 
covered  ;  thcroforc  all  honon  and  rvwordf  to  such  "  Inventor*,"  tlic  true  prophvU  >if  adMWll 
and  human  pro^'re**. 

X  Derlvcf  i:  '  xn  the  province  cf  ratatonU,  In  Ihff  north  of  l^paln,  wbcr*  U  ba* 

been  u«e«l  foi  '  ici. 

*  rroiii  Uic  Au{;](i.Sixnn  htAmn,  a  ma**  or  lump ;  imm  6fd*Ma,  a  maw  or  lump  ut  Inw. 
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either  In    im.j     tron}pe'"  or  by  wooden  or  leather  hollows;  and 
uimetiiufts  hy  wlint  some  writers — in  utter  dofianco  of  Euclid  and 
ftll  his  discijilfs — have  called  "square  wooden  cylinders,"  worked 
.by  rude  wat<!r-wlio«'l8. 

TIjo  ores  most  frequently  reduced  in  these  "hlomaiy  firos" 
riTO  the  rich  magnetites  oontiiining  about  seventy  jwr  cent  of 
run,  although  j*oorer  ores  could  be,  and  oftentimes  were,  used. 
Sometimes  the  ore  was  employed  in  the  "  raw  state  "  (i.  e.,  just  as 


Fw.  10.— A  BumARr  Fibb. 

|t  is  taken  from  the  mine),  but  the  best  practice  was  to  snbject 

It  to  a  j)reliminary  roasting  in  heaps.    The  operation  of  smelting 

]he  ore,  or  more  properly  deoxidizing  it  (for  the  metallic  iron 

>btaint?<l  in  tlinse  "fin's''  was  not  the  result  of  a  true  fusif>n), 

iras  substantially  as   follows,  ^^z.  :    The  bottom  and   sides  of 

»e  "hwirth"  having  been  lined  with  a  thick  coating  of  char- 

-t,  it  was  then  filled  with  charcoal,  upon  which  crushed 

thrown,  and  kept  iji  place  by  a  dam  of  charcoal  dust  (c, 

'"'ig.  10).    The  fire  was  blown  gently  at  first,  and  as  the  heat  in- 

"reacod  a  more  powerful  blast  was  employed  ;  ore  and  coal  were 
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atlded  from  time  to  time  as  the  work  progreflseci,  .-iti.j 
timos  the  mass  of  fuel  aud  ore  was  heaped  up  three  or  four  feet. 
After  an  hour  and  a  half  or  two  hours  of  blowing,  most  of 
the  iron  in  the  ore  was  found  in  a  pasty  condition  at  the  bot- 
tom of  the  hearth,  in  a  bath  of  liquid  "  cinder  "  formed  from 
the  imiiurities  of  the  ore  and  the  ashes  of  the  fuel ;  the  blast  wjws 
then  auifecmented  and  most  of  the  "cinder"  drawn  off  through 
a  "  tap-hule "  iu  the  front  side  of  the  hearth,  after  which  the 
pasty  iron  was  lifted  by  bars  until  it  was  opposite  or  sonu>- 
what  above  the  tuyere,  and  was  there  heated  and  mampulat»I 
until  it  became  a  spongy  but  coherent  mass  or  "  ball  "  of  forgi> 
able  iron,  twelve  or  fifteen  inches  in  diameter,  whose  uumeroos 


Fio.  11. — RimorcNa  a  Ball  rtnu  a  Catalan  Fonoi. 

cavities  were  filled  with  a  more  or  leas  fluid  cin<ler.  For  the 
purpose  of  exjielliug  this  "cinder"  and  imparting  greater  density 
and  coherence  to  the  iron,  the  ball  was  then  remove<l  from  th» 
fire  (Fig.  11)  and  taken  to  a  "trip-hammer"*  (Fig.  12)  niul 
"shingled." 

The  resulting  "bloom,"  roughly  cylindrical  or  rectangular  iu 
sha{)e,  represented  about  three  fourths  of  the  irou  coutainod  iu 
the  ore  use<l ;  the  remainder  went  into  the  cinder  and  waa  lost. 
The  weight  of  the  "bloom"  obt,'iined  at  a  single  ojH'nition  waa 
usually  from  tJiree  hundred  to  throe  himdred  and  tifty  pounds. 


•  So  cnUml  fnim  Uii"  furl  thiit  It  U  "  Irippcd  itp  "  «riT 
rim  nf  the  imiMlir  of  llii'  two  wIivi'Ib  fhowii  in  tl«  llliir' 
Dcr  la  iJao  cnUleU  ■  "  iblngUtig  tiuumor." 
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Fio.  VI.— K  Tnip-IlAMUiR. 


Tho  simjilicity  and  consequent  cheapness  of  construction 

je  blomary  fires  caused   them   to  ha  largely  employed  in  the 

irly  years  of  the  iron  manufacture  in  America ;  and  a  few,  tliat 

ive  »ui)erior  advantages  for  obtaining  siipplies  of  ore  and  fuel, 

[?m»in     active    at 

le  present  time.* 

Te  are  told  f  that 

1T31  there  were 

I  all  New  England 

'  six   furmices   for 

follow    war»'    and 

ineteen  forges  or 

Inmaries   for  bar 

ron.    At  that  time 

hero  were  uo  fur- 

K;es  for  pig  iron 

idusively        nor 

iiy    refineries    of 

uiuttU  ;   there  was  one  slitting -mill  and  a  manufacture  of 

ils."    In  that  year  there  were  no  iron-works  in  New  York,  and 

w  in  New  Jersey  (one  furnace  and  "several  forges");  in 

\  ania  there  were  one  furnace  and  three  "  forges,"    At  the 

knie  time  there  wore  two  "furnaces"  and  one  "blomary"  in 

>«'laware,  and  two  "furnaces"  and  two  "blomaries"  in  Mary- 

»nd,  and  in  Virginia  there  were  three  "blast-furnaces"  and  one 

fair  funittce"  (a  form  of  reverberatory  furnace),  "  but  no  forge." 

le  fifteen  "furnaces"  and  thirty  "blomaries"  above  enumer- 

tod  represented  the  growth   of  the   iron   industry  of  America 

luring  the  eighty -six  years  following  its  birth  at  Lynn. 

As  the  result  of  a  superabundance  of  painful  pondering,  snp- 
>lomented  by  a  proportional  volume  of  conservative  hesitation 
n<i  doubt,  the  manufacture  of  iron  slowly  increasetl,  not  only  in 
LmericJi,  but  in  the  world  at  large ;  and  soon  after  the  "  blom- 
ry  process  "  had  been  generally  recognized  as  the  most  satisfac- 
ory  method  of  making  iron,  the  growing  needs  of  expanding 
ivilization  began  to  demand  some  means  by  which  the  more 
ibundant  ores  that  were  not  so  rich  in  iron  as  those  required  by 

•  The  "  CiiUlan  fotge  "  or  "  blonunr  6re  "  b*8  been  an  important  factor  in  the  growth 

'  the  iron  induatr;  of  the  Tnitod  States,  t>ut  it  bclonf;8  to  an  industrial  etagc  of  the  past. 

I»a«  J.  P.  Lesley,  Sccretarr  of  the  American  Iron  Association,  nported  two  hundred  and 

■  ins  in  ftctiTe  work  (In  nine  State?),  whose  product  for  that  year  was  28,633  tons : 

•  <  w(irkj  must  have  boon  idle,  a*  the  proijuct  seems  u  very  low  one,  aveniging 

iiiindrvii  and  forty  tons  etch.     In   1889  James  M.  Swank,  Vice  rresident  and  Gen- 

ki>ai;rr  of  the  American  Iron  and  Steel  AfLonciatiim,  reports  but  five  forges  (four  in 

lew  York  anil  oni!  in  Tenuesaee),  prtMluciiig  iron  direct  from  the  ore ;  their  united  prod- 

;  being  \%^W  net  toiu  of  blooms. 

\  Bl*hnp'«  niatory  of  American  Maniifactur«ii. 
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the  "blomary  fires  "  could  be  easily  and  cheaply  smelted,  mi'l  m 
the  fuime  time  furnish  larger  masses  of  forgtable  metal  than  thd 
process  in  common  use  could  supply. 

This  demand  led  to  the  invention  of  the  "Osmund*  fxirnace* 
and  the  "  Stuckofen."  \  Both  of  these  furnaces  are  of  GermAn 
origin,  but  it  is  not  absolutely  certain  which  is  the  oldiT;  for, 
although  we  hear  of  the  "  Stiickofen  "  as  early  as  the  year  lOtK), 
we  find  no  mention  of  the  "  Osmund  furnace "  (by  that  name) 
until  early  in  the  eighteenth  century,  though  furaaces  tif  simi- 
lar size  and  construction  (called  '"  Blaseofen  "  and  Bauomofen) , 
had  been  in  use  in  Germany  for  several  hundred  years ;  and  aal 
the  natural  course  of  development  of  all  met:hanisnis  and  appars-j 
tus  is  from  the  smaller  to  the  larger,  or  from  the  less  to  the  niort;  j 
efficient,  it  is  extremely  probable  that  the  "  Osmund  furnace  "  wm  I 
the  immediate  successor  of  the  "  blomary  '*  and  that  the  "  Stuck- 
ofen "  (a  much  larger  and  loftier  consti-uction)  followe<l  pretty  I 
closely  in  point  of  time  after  it. 


Flo.  13.— Ai>  Omimn  FViuca'k. 

The  general  construction  and  equipment  of  an  "Osmund  fur-^ 
nace"are  represented  in  Fig.  13.     This  engraving  is  a  cojiy  of  oM 
given  by  Percy  J  as  a  reproduction  of  a  drawing  accompanying 
report  nf  a  Swedinh  mining  surveyor  to  the  Royal  Board  of  Iron 
Traill!  in  173-^.    A  similar  engraving  (but  three  times  the  size) 
contained  in  the  work  of  Swedenborg,  who  gives  in  addition 


•  Vnm  tha  nirnian  •*  Ow,"  rinjt,  »iiil  "  Jftw"/,"  moutb. 

f  I  •■nti»n  "SHifk,"  bloom  (plrvv),  ind  "  0/en,"  furiKCf. 

t  '  >t  Iroo  tod  Sk«1.     Il,v  John  Tercy,  M.  D.,  ¥.  li.  &. 
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?rtical  spftiun  of  the  furmvco,  which  is  also  copied  by  Percy, 
iid  which  wi'  present  in  Fig.  14. 

In  Fig.  13,  A  is  a  heap  of  uucalcined  bog-ore;  B,  a-  calcining 

ro  of  wood  on  which  the  ore  is  "  roasted  " ;  C,  a  heap  of  calcined 

iig-or(! ;  D,  earth-borer,  used  to  search  for  ores ;  E,  charcoal-rake ; 

P,  iron  shovel ;  G,  tongs   for  tb-awing   the  "  bloom "  from  the 

^earth  of  the  furnace;  H,  cinder-hook,  also  used  in  handling  the 

loom  ;  K,  bar,  used  for  clearing  the  cinder-notch  and  tuyere  ;  L, 

xge  sledge  for   hammering  the  "  bloom  " ;    M  M,  the  lump  of 

on  ;  N,  the  hatchet ;  (),  the  trea<lles  for  working  the  bellows ;  P, 

bridge  of  planks;  Q,  tap-hole  for  cinder;  R,  /i/ytVe;  S,  wooden 

sliovol  for  tilling  ore  into  the  furnace.    It  will  be  noticed  that  the 


Flo.  14.— ViBTioii.  Sectiow  or  ah  Oiorexn  FmiACX. 


lanonry  of  the   furnace  is  incased   by  timber-work,  which    is 

:'ked  together  at  the  angles.     This  construction,  rude  and  unsat- 

pfactory  as  it  appears  to  eyes  familiar  with  the  iron-bound  fur- 

fo-.-^tacks  (if  the  present  day,  was  a  not  uncommon  one  as  applied 

the  earlier  blast-furnaces  in  this  country ;  and  those  in  which 

was  eDiploye<l  were  called  *'  log-furnaces,"  to  distinguish  them 

<>rn   furnaces  whose  exterior  walls  were  entirely  of  masonry. 

phe  bellows,  in  the  case  of  the  Osmund  furnace  illustrated,  appear 

have  been  operate<l  by  a  woman,  who,  by  stepping  first  on  one 

the  tresullcs  and  then  on  the  other,  thus  raised  by  her  weight 

le  bellows  boards  alternately  ;  while  at  the  siime  time  her  nira- 

Jile  fingers  were  busy  with  distaff  and  spindle.    We  think  we  are 

itirtily  wife  in  saying  that  this  method  of  blowing  a  furnace 

*ver  employed  in  America. 

It  ia  not  certain  that  the  Osmund  furnace  was  ever  used  in 
is  country,  as  we  find  no  mention  of  any  furnace  having  been 
cted  called  by  that  name ;  but,  when  we  consider  its  simplicity 
id  consequent  chea]>Qess  of  construction,  and  that  it  was  (accord- 
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ing  to  Swedenborg)  especially  adapted  to  the  working  of  bogn 
largo  quantities  of  which  were  actually  smelte<l  in  New  Eiiglaiui, 
it  does  not  seem  at  all  improbable  that  furnaces  of  siuiihir  form] 
may  have  been  used  there  for  smelting  such  ores ;  and  the  facti 
that  this  furnace  produced  wrought  iron  in  masses  of  considerable] 
weight  would  make  it  of  especial  utility  in  connection  withi 
forges,  which  were  quite  numerous  in  the  New  England  colonie 
at  the  beginning  of  the  eighteenth  century. 

The  Stiickofen  was  an  enlargement  upward  of  the  Osmuntl  fur- 
nace, and  may  be  pretty  accurately  described,  as  one  Osmund  fur- 
nace inverted  upon  another,  its  interior  form  being  that  of  twc 
cones  united  at  their  luises,  a  hearth  similar  to  that  of  an  O 
furnace  being  formed  at  the  lower  part.  We  have  no  cerUii :. 
mation  that  the  Stiickofen  was  ever  used  in  this  coiuitry ;  but  i 
this  furnace  was  well  known  in  Europe,  where  it  bad  \vh}\\  in  u* 
for  several  centuries,  those  interested  in  the  earlier  smelting  cuter- 
prises  in  the  American  colonies  must  have  been  acquainted  wit 
its  construction,  and  it  is  very  probable  that  some  of  the  earlic^ 
bliist-furnaces  were  Stiickofeiis  under  another  name.  The  ixnc\ 
that  this  furnace  could  be  so  worked  as  to  produce  eitlMir  i 
or  wrought  iron,  as  desired,  would  make  it  especially  vali: 
anew  country,  where  there  was  not  sufficient  demand  fo; 
metal  to  keep  a  furnace  constantly  employed.  Besides  thoiit)  al^ 
ready  enumerated,  there  was  another  method  of  pro<luriug 
"  bloom  "  of  forgeable  iron ;  viz.,  by  the  remelting  of  "  sowo  "  iie 
"  pig  "  iron  in  a  "  Catalan  forge  "  or  "  blonmry  fire."  In  < 
times  this  operation  was  largely  used  and  was  often  descri  >.^  . 
"  refining,"  and  the  premises  in  which  it  was  carried  on  wero  fr 
quently  called  a  "  refinery  "  ;  but  the  reader  must  not  cc 
this  term  with  that  applied  to  a  comparatively  modem  apj 
of  quite  different  construction  and  purpose,  which  we  will  de-j 
scribe  later. 

This  old  refining  process •  consisted  sub-stantially  of  tnidttngi 
the  pig  iron  with  charcoal,  and  then  directing  the  blast  opoD  thwj 
meltt'd  iron — which  was  stirred  occasionally  by  proper  iron  tools] 
— until  its  imijurities  in  a  great  degree  were  exiieiled,  and  n  spongj' 
mass  of  forgeable  iron  was  formed  (quite  similar,  in  fact,  t«  that] 
obtained  when  ore  alono  was  used),  which  could  be  hamnjerwlf 
into  a  "bloom." 

Tims  far  we  have  confinetl  ourselves  mainly  Xxt  a  detKTtptiou  ofl 
methods  and  apparatus  for  the  production  of  "kowo"  or  "pig"| 
iron  and  "blooms,"  which  were  either  in  octuid  use  in  Anntricii| 

"  Thl»  proows  |j>  even  now  workcil  to  •  Ihnited  eilent,  bol  Ih  UK  \t  ttr;i  '" 
Mr.  Swank  rvports  that  "  Ihn  pradiu-tion  of  litoonit  and  btlU-t>  from  pic  m 
1880  «a«  23,8U  net  ton*,  Ngalnut  SS.THT  U>iia  In  \«*9,  and  SB.!!I«  ton*  In  lo^:  " 
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the  century  following  the  erection  of  the  first  iron-works 
ji,  in  1G45,  or  were  coeval  therewith.  We  now  purpose  to 
le  the  early  ways  and  means,  and  some  of  the  more  im- 
\,  improvements  thereon,  by  wliioh  "blooms'*  produced  by 
of  the  hef o re-mention t'll  uiet.hods  were  sliaped  into  bars 
£ls  of  various  forms  and  diuwusions.  Tbe  simplest  means 
)r  this  purpose  consisted  of  a  hummer  wicddud  by  the  mus- 
mergy  of  a  blacksmith. 


h 
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The  "liammer"  was  undoubtedly  tbo  first  toul  ^IH 

mail,  and  it  is  still  not  only  thw  8inj[jlest  but  posit iv<_  ifll 

important  tool  in  use ;  without  its  pioneering  blows  oUttr  ttwl 
could  uot  have  been  fashitjued,  and  the  materials  of  whirh  ^| 
are  composed  would  have  lain  dormant  in  the  earth's  crui((^| 
ever ;  for  the  ringing  of  anvils  under  the  beating  of  hainmiT^| 
the  absolutely  essential  overture  to  the  grand  opera  of  tlu?  ci«j^| 
tion  of  the  human  race.  ^H 

If  it  was  intended  that  the  metal  be  drawn  out  on  an  auv|^| 
"hand-hammers"  and  "  sledges,"  the  soft  mass  of  iron,  r>  ^  '*^ 
taken  from  the  "  blomary-fire  "  or  other  furnace  in  whi. 
reduced  from  the  ore,  was  cut  by  means  of  a  Jiatch'  lud 

at  M  N,  Fig.  13)  into  parts  not  too  cumbrous  tn  be  hui..... ..  ..^ 

dinary  smiths*  tools ;  these  pieces  were  then  heated  in  u  fire.  ( 
larger  size,  blown  by  more  powerful  bellows  than  w»r  >^ 

used  by  a   blacksmith.      One  of  these  enlarged  smi  ...     ..rdlP 

shown  in  Fig.  15  (taken  from  Swedenborg's  De  Ferro),  und  U 
tools  used  are  shown  scattered  about  the  floor.    Itv!  ' 
that  there  are  two  bellows,  ami  that  these  are   oJm 
water-wheel. 

When,  as  was  usually  the  case,  the  purpose  was  to  ni.i 
the  iron  bars  and  rods  for  the  general   puqjoses  of    tr 
bloom  resulting  from  shingling  (as  before  described)  th> 
mass  of  crude   inm  was  reheated  and   drawn  into  " 
shape  under  the  bhiws  of  a  ponderous  piece  of  macli. 
a   trip-hammer.     This,  although  of  tl»e  same   name,  w. 
different  in  construction  from  that  already  described  a- 
been  used  for  shingling  the  crude  iron.     One  of  tlns?e  fru 
hammers  is  sliowu   in   Fig.  IG,  in  which   H  is  the 
hammer;  this  was  sfimetimes  made  of  wrought  iroii. 
often  was  cast  of  the  proper  form  and  provided  with  an  :■ 
through  which  the  wooden  beam  forming  the  "  helve  "  wji 
and  secured  by  wedges.    W  is  the  anvil,  and  u  the  "  bloom 
movements  are  guided  and  controlled  by  the  "  hammer-ni: 
while  his  assistant  (2)  determines  the  rapidity  and   ' 
blows,  by  varying  the  am<iunt  of  water  supj'lied  t" 
wheel  which   actuates  thw  liammer.    The  clnmsy,  heavily  inn 
hooped,  worwlen  shaft  Y,  of  the  water-wheel,  wa^  '■■ 
phicoil  parallel  with  the  helve  of  tlie  hamnier.     i 
circumference  of  this  shaft  w^ore  u  numlier  of  round  wooden  {lin 
which.  a«  thoy  successively  came  in  contact  with  tln^  ■      '  '  ffl 
of  the  helve,  forcibly  threw  it  up  ag.-iinst  the  sprij  .  i.| 

whose  recoil  increased  the  velocity  of  descent  of  the  hamiuiT  »n 
consequently  tlie  force  of  the  blow. 

Unless  the  l«ir8  made  were  of  very  great  thickn<«s,  only 
part  of  the  bloom  could  be  drawn  out  before  it  tK<cani«  too  ool 
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of  the  middle  of  its  striking  surface  or  "fncu";  aiiU  in-.' 
had  a  corresjionding  groove;  tlie  "  bloom"  was  tirst  rlravMi 
oil  the  plain  part  of  the  anvil  to  a  square  section,  and  then 
square  bar  was  rounded  in  the  grooves  of  hammer  and  anvil. 

\To    he   ffon<inu«</.] 


WHAT  SHALL  WE  DO  WITH  THE  "DAGO"? 
bt  appleton  morgan. 

THE  very  recent  murder  of  David  C.  Hennessey,  chief  of 
of  the  city  of  New  Orleans,  appears  to  direct  public  att« 
to  a  class  of  immigrants  which  has  recently  sought  the  bo«tpitaMJ 
ports  of  the  United  States,  and,  in  connection  with  the  con 
questions  i)f   [trison  reform  and   prison  economics,  to   \w9\\ 
Donsiderable  and  serious  public  attention. 

The  newspaper  paragraph  which  tellw  what  tlie  nuui 
hanged  at  ten   o'clock  had  for  breakfast  at  eight,  is  dool 
appetizing  to  thousands  of  honest  wage-woi'kers  who  csax  \v\ 
recall  sitting  down  in  all  their  lives  to  as  sumptuous  a  bill 
The  libraries  of  standard  fiction  j)rovided  for  incarcerati 
are  well  enough  ;  though,  if  the  incarcerated  felons,  when  lit 
ated,  are  at  once  to  take  their  position  as  leaders  in  pmgr 
increasers  of  the  public  wealth,  they  might  bettor  be  supplii 
perhaps,  with  works  on  nvechanics  and  the  mechanical  ni< 
steam,  electricity,  etc.    The   point  in  civilization  to  whic] 
world  has  arrived  renders  it  impossible  that  tlie  inmatf-s  of  pr 
ons  should  bo  starved,  frozen,  or  tortured  into  imbecility.     Hi 
the  question  as  to  how  tenderly  they  should  l>e  treated,  how  ddi 
cately  cared  for,  and  how  comfortably  their  bodily  wants  jirovide 
for,  appears  not  yet  to  have  been  submitted  to  anything  like 
consensus  of  public  opinion.     Such  ([uestion,  as  a  matter  of  farlj 
apiiears  to  be  left  at  largo,  until  selected  as  a  sentimental  otio  fa 
ladies  and  gentlemen  of  sympathetic  nad  .1  '.        i     '        ' 

Planthrophies  not  otherwise  bent ;  and  the  <  , ,  ,     , 

thing  is  done  it  is  done  towar<l  the  adding  of  yet  on©  uioro  burde 

^Bpon  the  law-abiduig  and  uncriminal  classes,  to  wit,  the  pr 
ig  of  increaaeil  consolntions.  if  n<it  luxuries,  for  their  law-br 
ing  and  criminal  brothers  and  sisters.  When  we  tax  thti 
man  for  the  benefit  of  the  bad  man.  wo  ought  to  tax  him  fi»  lif 
as  jiossible.  Wlien  the  peaceful  and  useful  citizen  is  nswisa 
build  [(ri.sona  for  the  house-breaker  ami  molester  of  the  yxXi 
juiet,  ho  doubtless  should  be  aasessed  roundly  en<iugh  in  kwj] 
le  unruly  class  secure  from  the  facilities  for  working  farthn 
tuischief ;  and  uolxKly  will  decline  to  go  further,  and  say 
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Hi  n  sliould  bo  clean  enough  and  well  enough  ilniined,  and 

^i  M.J  onongh  to  j)revent  the  criminals  within — their  active 

work  of  evil  restrained — from  negatively  breeding  infection  among 
the  honest  people  they  no  longer  atlirmatively  and  independently 
rob,  disturb,  and  destroy.  There  ought  to  be  no  hesitation  about 
going  (juite  as  far  as  this.  The  question  is,  How  much  further — 
w'itii  an  honest  regard  for  the  rights  of  the  non-law-breaker — 
inny  w**  proceed  ?  A  prison  is  not  supposed  to  be  a  nice,  cozy  place 
to  live  in.  It  shotiid  not  be  a  desirable  {dace  even  to  the  class  of 
people  which  criminals  are  bred  from.  Neither  the  criminal 
classes — nor  the  classes  from  which  criminals  come — live  and  dress 
warmly ;  their  shoes  are  not  dry,  their  bodies  are  not  w^ell  kept  and 
gleok  and  cleanly ;  their  tables  are  not  regularly  or  sumptuously 
or  even  wholesomely  sprejvd.  Poverty  certainly  should  not  be 
».hI  to  aggravate  or  in  any  way  influence  the  j)eiialty  for 
•  •:  htit  it  would  seem  as  if,  in  the  enforcement  of  the  pen- 
alty, it  can  not  be  entirely  left  out  of  the  estimates  taken  by  our 
Inw-makeni ,  and  this  for  certain  reasons,  of  which  the  following 
arn  a  few : 

There  is  just  now  seeking  these  shores,  in  extraordinary  num- 

Iwrs,  a  cla.is  of  laborers  who  live  more  meanly  than  the  imagina- 

tJMji  of  the  general  public,  in  well-j^aid  and  well-fed  America,  can 

i  vo.     Every  otie  who  has  visited  the  nortliern  shore  of  the 

.iittjrranean.in  Italy,  is  familiar  with  the  class  called  lazzaroni, 

may  be  actually  said  that  this  class  does  not  live  in  houses  at 

,  dot?a  not  know  what  a  house  means :  except  for  shelter  against 

'■  •  '••ment  weather;  that  it  has  no  use  for  roofs  at  all.     Water, 

:>t  as  it  falLs  from  the  heavens,  it  appears  to  know  notTn  any 

externa!  sense ;  and  during  the  long  summers  and  mild  winters  a 

wall  or  an  alley  iTquitu  as  convenient  as,  and  much  more  available 

a  shelter  than,  a  roof.    A  gang  of  these  people,  "  dagoes"  as  they 

■  .1  (a  corruption  of  //./<7fi/yo«,  which,  though  a  Span- 

.m  Italian  word,  once  came  to  be  sneeringly  applied 

to  a  foreigner  of  Latin  Europe  out  of  his  element),  employed  in 

^i"  '  \mericau  railroad,  will  find  it  necessary,  in  the  new 

■  provi(li'<l  with  quarters  of  some  sort;  will  herd  to- 

Hrtlivr  ait  tightly  as  they  can  dispose  themselves,  in  anything 

^Biich  is  covered  by  a  roof,  and  every  office  of  nature  will  be  per- 

Bmied  together  in  the  same  tumbled  quarters.    Jonce  happened 

^ft  witness  the  following  incident:    A  small  circus,  with  a  few 

Hbns  and  tigers,  exhibiting  in  a  small  town,  near  by  where  a  rail- 

H^il  w:is  being  constructed,  fed.  as  a  part  of  its  progranmie,  these 

^^B»bcasts.     The  bones  which  the  beasts  gnawed  were  left  on  the 

^^Mnid  when  ilie  circus  departed  between  two  days,    ^nd  the 

^■]nfi:<X!K "  coIIccIcmI  these  bones  anrl  boiled  them  for  their  soup! 

^Vhat  lorrurH  haw  jails  and  prisons  for  such  human  beings  ? 
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What  have  they  to  lose  by  pilfering,  assaulting,  robbing.  iui4 
murdering  ?  So  far  as  creature  comforts  are  concerned,  thpy  Hr^ 
better  ami  work  about  as  much,  have  warmer  clothiir  '  '     '  : 

l>eds,  iu  the  meanest  jail  in  tlie  United  States  than  tin  _\       ,  >i 

out  of  it.  Sp  far  as  the  duration  of  life  is  concerned,  they  wilj 
probably  live  as  long  under  a  sentence  of  death  as  tboy  dt<  in  tld 
wretched  tilth  tliey  pile  up  around  them,  and  in  the  rtipid  rlinng^ 
of  our  national  weather.  The  bric-h-brac  80cieti»»s  who  hsTi 
exhausted  Ibsen,  Browning,  and  the  entire  science  of  plioti>gni' 
phy,  and  who  are  now  devoting  themselves  to  the  comfort  ami 
well-being  of  malefactors,  might  possibly  be  iu  good  part, 
there  any  reasonable  percentage  of  reformation  iu  the  ordii 
penitentiary  experience ;  if  the  enterprising  burglar,  iift»^r  !<»'rv 
ing  out  his  term,  burglarized  no  more,  or  tlie  cut-throut.  nOiisM^ 
from  a  long  penalty  for  his  crime — as  Mr.  Gilbert  would  say- 
gloved  to  liear  the  little  brook  a-gurgling  and  to  liston  to  tl 
merry  vill.ige  chime";  but,  as  a  matter  of  fact,  he  doesn't,  Bu 
here  is  a  practical  problem  quite  in  the  line  of  refinement.  Boone 
or  later,  somebody  in  this  country  will  be  obliged  to  grapple  wit 
the  problem  of  the  "dago."  Can  he  be  kept  out  of  jail  .'  Can  U 
be  nuule  a  useful  citizen  by  utilizing  the  leisure  he  speudn  in  jail 
to  educate  him  into  some  sort  of  comprehension  of  the  new  oom 
try  in  which  he  finds  himself  ?  The  proposition  that  e\ 
and  prison  should  be  made  reformatory  as  well  as  puiiiti.i 
character  would  require,  one  would  be  apt  to  say,  some  little  ti«ob 
ing  into.  The  question  as  to  whether  states  are  bound  ti  ■ 
as  well  as  punish,  their  wrong-dners,  dejjonds  largely  n, 
wider  question  of  the  duties  of  a  state  to  its  citizens.  Tlie  otb« 
considerations,  as  to  whether  a  state  should  make  its  pri.«on«tr 
comfortable,  should  watch  over  their  physical  wolfart<,  uiay 
disposed  of  at  once  by  citing  the  general  propositions  thai,  hoir^ 
ever  models  of  what  they  ought  to  be  in  yither  respects.^ur  ji»i] 
ought  to  be  somewhat  more  uncomfortable  to  the  prisoner  ths 
the  most  comfortless  hovel  Ibut  the  ])Overty  of  the  hal 
criminal  provides;  as,  otherwise,  there  won  Id  never  be  a  cU 
the  comraimity  to  whom  a  residence  within  prison  walls  won 
not  be  a  change  for  the  better.  JuU  soup  may  1m»  thin,  bin 
man  who  loves  not  thin  soup  keep  out  of  jail.  And  let  i 
be  not  thicker  than,  at  least,  t-be  thinnest  obtainable  outnil 
To  reversi'  the  old  rhyme,  iu  most  ca-ses  "Stone  walls  iiltot 
pri.«ion  make,  and  iron  bars  a  cage."  If  fiuwers  an*  t*)  be  ilii 
ute«l  by  kind-hearted  hulios  at  Easter,  let  it  be  to  the  ilesef 
who  keep,  rather  than  to  the  undeserviivg  wlio  keep  not,  tl 
of  the  land.  Of  course,  these  propositions  are  ti<>t  meant  tu  i 
template  the  abnormal  instances  of  squalor  and  filth,  wbie)* 
■  iuuiiitwB  for  their  own  preservation  must  tn^at  with  und  r«< 
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Tltftt  qaestion  is  clispoaed  of  by  the  Boards  of  Health,  into  whose 
province  it  would  seem  naturally  to  come. 

Agiiiu,  as  to  the  duties  owed  by  states  to  their  citizens,  two 

things  are,  or  ought  to  be,  beyond  question:  first,  that  the  state 

shcmld  attempt  the  greatest  good  to  the  greatest  number;  and, 

id,  that   it  should  not  discriminate  against  the  innocent  in 

r   of  the  wrong-doer.     If,  therefore,  a  state  or  community 

building  a  jail,  is  unable  to  provide  elaborately  organized  and 

!  prisons  to  punish  its  wrong-doing  citizens  without  tax- 

ii„  ijnest  and  law-abiding  citizens  unduly,  it  would  not  seem 

to  be  its  axt^.i  duty  to  do  so.    It  should  not  impose  unbearable  or 

irksome  bnrdi-ns  upon  its  citizens  who  need  im  reformation,  for 

the  purpose  of  experimenting  upon  those  to  whom  refoi-matiou  is 

desirable.     It  is  undesirable  that  a  prison  should  be  so  constituted 

;  L,'ed  as  to  make  its  occupants,  whether  reformable  or  not, 

..»n  when  they  entered  its  portals;  but  tlie  tendency  of 

haman  nature  to  retrograde  rather  than  improve,  is,  probably, 

not  !•  •  -tant  inside  than  outsi<le  of  penitentiaries.     So  far  as 

this  .  y  of  human  nature  to  retrograde  can  be  shown  to  be 

largely  enough  re-enfi>rced  by  non-cla.ssification  of  prisoners  to 

vfurk  actual  harm  to  the  state,  some  classification  ought  to  be  at- 

To  argue  as  some  of  us  do,  for  example,  that  the  public  revenue 
should  lie  charged  witJi  the  expense  of  building  separate  insti- 
tutions for  boys  who,  at  ten  years  of  age,  have  begun  to  burg- 
lari/.«s  au<l  for  those  who  have  begun  to  steal  in  broad  daylight; 
U>  keep  up  with  the  legal  difference  between  the  two  crimes;  or 
that  a  further  refinement  of  distinction  should  be  made  between 
^■tl  '    '  has  once  and  the  one  who  has  twice  robbed  ;  or  be- 

^K^  '•  wiio  propose.^  on  liberation  to  rob,  and  the  one  who 

r  proposvs  oil  liljoratiou  not  to  rob  again,  is  not  only  to  be  im- 
BBnu-ticabh*,  but  fo  become  absurd.  To  a  philosophic  mind  this 
^Ibaib  up  t'l  the  doctrine  of  heredity,  an<l  the  question  whether  the 
crintinal  clauses,  from  generation  to  generation,  are  not  always 
•  listinct.  to  about  the  same  proportion,  from  the  law-abiding  class. 
Wln'ther  the  law-abiding,  industrious,  and  honest  clas.ses  sh<mld 
]»•»  t)urdfn«il  with  increased  taxes  to  try  and  save  the  freshman 
criminal  from  becoming  a  sophomore,  and  the  junior  from  trradna- 
tion  into  the  sejiior  class  of  crime,  is  a  question  much  too  pro- 
found to  be  solved  from  any  standpoint,  especially  from  thestjind- 
^^oint  of  the  excellent  gentlemen  who  make  speeches  to  the  philan- 
^^wrripica)  societies — which  speeches  are  referred  to  committees, 
^^■B^  -^  are  printed  in  unlimited  pamphlets;  still  less  from 

^^HH«L —     .lit  of  the  pamphlets  themselves. 

^H^   80  long  as  governments  owe  a  fluty  to  all  classes  of  the  com- 
^^Bonwealth  alike,  and  to  no  (*ne  over  and  above  or  as  against  an- 
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other,  they  can  not  be  govenied  by  sentiment,  be  ojitu  ,-«f^ 

simists,  or  theorists  of  any  sort.    They  must  be  g  lijj 

priucuples.  In  the  application  of  those  princiiilos  they  must  )ti 
guarded  by  facts;  and  governments,  unhappily,  have  U'  •'  '■ 
means  of  being  informed  of  facts  except  by  statistics.  l! 
should  happen  to  show  that  one  in  every  four  hun<lred  citiz«iqflij 
a  given  community  is  a  law-breaker,  and  that  this  prop<jrtionS| 
not  varied  perceptibly  in,  say,  twenty-five  years,  would  thai  cunj 
munity  be  justified  in  erecting  a  system  of  public  buiM 
the  sake  of  experimenting  toward  a  decrease  of  this  jierci  .....^  - 
buildings  which  must  be  paid  for  out  of  the  pockets,  not  of  thi 
law-breakers  who  j)ay  no  taxes,  but  of  the  law-observen^  wlio  dol 
Possibly  the  tax-i)ayers  of  the  community  would  think  not.  I 

Nothing,  of  course,  should  be  allowed  to  antagonize  the  la^s  ol 
humanity,  or,  in  a  large  sense,  the  laws  of  charity.  But  to  whon 
is  charity  to  be  shown  ?  Which  class  of  the  community  deserrel 
the  largest  charity  ?  Is  it  Christian  to  expect  the  honest  mnD,  wh^ 
forever  pays  tithes  of  ms  toil,  to  experiment  on  the  refornr  "'  f 
the  man  whose  ancestml  traditions  compel  or  incite  liiii  . 

not,  but  to  break  in  and  help  himself  to  the  fruits  of  the  hoDi«l 
man's  toil  ?  Let  the  largest  charity  be  meted  out  to  all.  But  nil 
charity  can  be  meted  out  with  equity,  without  some  reganl  to  \\\A 
serts.  I^  must  not  be  forgotten,  even  by  the  charitable,  that  i^ 
any  preference  is  to  be  shown  by  the  commonwealth,  it  iis  fiid 
those  who  keep  rather  than  those  who  break  its  statutes,  and  fmj 
them  that  observe  rather  than  for  them  that  i^ore  the  ui 
laws  that  govern  human  relations.  Ten  minutes'  mspti  ....  . 
the  haunts  of  crime  in  a  city  like  New  York,  for  example,  ougbll 
to  convince  the  daintiest  of  bric-fi-brac  ladies  and   y  i  oh 

the  danger  of  a  too  well-api»ointed,  a  too  substantiallx        .    uJ  aj 
too  well-libraried  prison.    The  slums  where  the  cold  of  ■winter  $ii 
ternates  only  with  the  fetid  and  noxif)us  o<lors  of  - 
to  most  of  usjdestroy  confidence  at  least  in  that  1km 
ims,  "  If  you  don't  like  your  jail,  keep  out  of  it"    Cortaitily,  tht^ 
more  we  strip  the  penitentiary  of  its  penances,  the  miti       ■ 
throw  on  the  single  element  of  disgrace  to  ki'«'p  men  out 
the  di.sgraoe  of  serving  u  term  of  imprisonment  is  a  matter  whichJ 
unfortunately,  partakes  quite  as  largely  of  brir-ft-hrar  ■■■    '■       tha 
sentiment  of  the  average  prison  reformer.     What  •!.  *m 

year  or  t*»n  years  in  a  prison  to  a  nomad,  a  man  from  nowhrn'J 
who  ha.s  no  character  to  lose,  wlio  goes  by  as  many  r:- ■  ■  "'  ba 
pleases  and  changes  them  as  riften  as  he  likes  ?    Tlio  i  f^ 

mains.    We  must  build  prisons  which,  somehow  or  i' 
less  desiraijlG  abiding-places  than  the  alums.     We  m:,  ....    --.ij^ 
prisoners,  or  turn  them  on  wheels,  or  distort  them  with  b«KiflH 
thumb-screws.    Wo  can  not  freexe  them  unr  rr>aHt  them,  ntir  fSP*fl 
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with  IT  "  "  s.    But,  all  tho  same,  we  must  fvent- 

ftjjil  *■'  i  .  'inewhore,  by  tho  itiactico  of  which, 

wLIle  moting  out  to  the  wroug-doer  the  penalty  he  has  earned,  we 
shall  t  tho  revenues  as  well  as  the  peace  and  the  safety  of 

tho  (  .ity. 

All  thus  is  familiar  reasoning  enough.  But  the  problem  seems 
to  increase  to  formidable  dimensions  just  now  with  the  new  class 
of  which  wo  have  spoken.  What  shall  wo  do  with  the  "  dago  "  ? 
-  "  dago,"  it  seems,  not  only  herds,  but  fights.  The  knife  with 
.,  ;.,ch  he' cuts  hia  bread  ho  also  \isea  to  lop  off  anoTher  " dago's " 
liiigi^r  or  oar,  or  to  slash  another's  cheek.  Ho  quarrels  over  his 
meals  :j^ud  his  game,  whatever  it  is,  which  ho  plays  with  pennies 
ftfter  his  mcul  is  over,  is  carried  on  knife  at  hand.  More  even 
UiAn  this,  he  sleeps  in  herds  ;  ^nd  if  a  "  dago "  in  his  sleep  rolls 
np  '  mother  "dagu,"  the  two  whip  out  their  knives  and 

scttii  le  and  then;  and,  except  a  grunt  at  being  disturbed, 

perhaps,  no  notice  is  taken  by  tho  twenty  or  fifty  other  "  dagoes "' 
in  the  ai  t.    Ho  is  quite  as  familiar  with  the  sight  of  hu- 

man bl.  ith  the  sight  of  the  food  he  eats.     His  women 

follow  him  like  dogs,  expect  no  better  treatment  than^dogs,  and 
'  "   I    *   '     -n  the  slightest  idea  how  to  conduct  themselves 
bsiou  of  blows  and  kicks.    Blows  and  kicks,  in- 
;    <1,  are  too  common  an  experience  with  them  for  notice  among 
'".'*    When  a  woman  is  seriously  hurt,  she  simply  keeps 
irht  somewhere  till  she  is  well  enough  for  the  kicking 
to  begin  over  again,  and  no  notice  whatever  is  taken 
ace  meanwhile.    The  disappearance  is  perfectly  well 
stood,  and  no  questions  are  asked.    The  male  "dago,"  when 
r,  instinctively  retreats  before  his  employer  or  boss,  or  any 
C.  JDan,  and  has  no  idea  of  assaulting  him,  or  indeed  of  ad- 
him,  or  having  any  relations  with  him  except  to  draw 
Hg  pay.     But,  when  infuriated  with  liquor,  ho  will  upon  any 
fanded  occasion  use  the  only  argument  which  he  possesses — his 
knife.     I  say  the  only  argument,  for  it  is  inevitable  experience 
that  be  will  not  talk ;  however  little  or  however  much  ho  may 
ondttrstand  of  what  is  said  to  him,  he  will  pretend  not  to  under- 
stand.   He  has  a  pretty  clear  idea  of  how  much  money  is  com- 
ing to  him,  and  manages  to  convey  that  information  to  his  pay- 
master.    But  it  is  rather  dangerous  for  the  paymaster  to  givo 
Ikim  much  less  tlian  the  amount  which,  in  his  idea,  is  coming  to 
He  will  refuse  to  accept  it,  withdraw,  jabber  and  gesticu- 
,  and  it  will  be  well  for  that  paymaster  to  be  on  his  guard 
«or  vting  that  month's  wages  is  accepted. 

(ow,  ,.. ,  ,  -US  constantly  in  tho  course  of  the  grad- 

>f  a  railroad  by  great  swarms  of  these  "dagoes")  three  or 
ftmr  bundr-  of  these  human  beings  are  quartered  for  a 

fc  JJIT  IV.    1^ 
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J  month  in  the  vicinity  of  some  pr. 
inland  town,  where  the  justice 

are  farmers  in  the  field  or  keepers  of  the  country  "8t*)re,"  or 
village  shoemaker  ami  carpenter  respectively — — »    '  i-..  -. 
What,  indeed,  must  happen  ?    The  "dago"  will  i 
tFe  day  after  his  pay-day,  whicR  comes  monthly.    (Did  »t  con 
•weekly,  he  would  not  work  at  all,  as  will  presently  app«ar.)  Jl 
takes  his  wages  to  the  nearest  village  or  community  in  whic 
spirits,  or  what  is  called  spirits,  is  sold.     If  it  is  not  given 
he  fights,  is  arrested,  and  locked  up;  jf  i^s  given  him,  he 
fights,  is  arrested,  and  locked  up.    In  either  case  he  will  be  takai 
hy  the  constable  before  the  justice,  and  a  little 
convince  these  officials  that  the  only  safety  for  li:..        ......:  • 

is  to  "fine"  the  "dago"  what  money  he  may  happen  to  havo  in  \. 

.pocket,  for.  until  his  money  is  gone,  he  will  not  return  to  hi«  ^ 
This  programme  is  repeated  month  by  month,  until  that 
of  the  railroad  is  finished  and  the  "dago"  is  moved  to  anntl 
where  another  adjacent  vilhige  must  learn,  by 
protect  itself  precisely  as  did  the  last  one.  ian 

iKi«xi\,  therefore,  incompetent  to  deal  with  this  "dago."  Ho  hoi 
apparently  nothing  to  lose — and  from  any  standpoint  except  hi* 
own,  apparently  something  even  to  gain — by  the  most  ccrmfortlea 
prison  that  American  ingenuity  can  devise. 

Although  the  argument  from  design  has  made  great  striiJM 
since  the  days  of  Dr.  Paley's  watch,  there  yet  remains  miidi  in 
nature  for  science  to  explain  by  utilizing  it»    ') 

force  of  the  African  python,  for  example,  tho  ngy: . 

of  the  New  Jersey  mosquito,  or  tho  tremulous  forco  of  thu  ; 
ladies'  Browning  or  Ibsen  Club,  for  example,  remain  aa  ye 
puzzle  us ;  and  possibly,  on  the  whole,  the  argument  may  be  Ktated, 
as  in  that  condition  of  compromise  in  which  it  appeared  to 

-.Blarving  tninip  wlw    "'  ro<l  a  New  T'     '      ' 

'  wliortlolxTrios  and  I  .  kos.     Design  i 

whortlelierries  there  to  save  his  life,  but  chance  had  Umppod 
the  utterly  purposeless  rattlers.     A  somewhat  ' 

ure  of  good  and  evil  appears  to  confront  us  i 
portation  lately  of  this  curious  people.     It  is  to  the  eternal  crudil 
of  King  Victor  Emanuel  that  he,  first  in  history,  u'l—    '  thnt 
class  of  hus  subjects  which  has  l>een  known  from  tin 
rial  as  the  lazzaroni.    Ho  put  this  entirely 
who  till  tlion  hfui  naught  to  do  but  accomm' 
weather,  to  work  removing  rock  dffyris  on  ti 
nel,  and  since  he  wns,  to  th.'' 

the  royal  example  has  Ixh'.u  l    

denied,  wilh  very  considerabht  advA0t4igc.    T ^ 

grating  a  cIoim  of  workmen  of,  Hay,  one  ^a<io  h;^hcr,  haa  uctu 
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0  wealth.  But,  whou  this  lazzarone 
i{_ _.  ^ States  and  set  to  grading  an  Ameri- 
can railway,  he  is  found  to  possess  eharacteristicB  which  m.ay  not 
i  ■  hia  usefulness  ou  the  Mont  Cenis  Tunnel, 
i  1110  exceedingly  unpractical,  not  to  say  un- 
comfortable :  and  which  may,  as  we  have  shown,  even  prove  as 


larij^  a  p 
JUtopy  tli 


A*up; 


in  our  criminal,  as  his  advent  was,  no  doubt,  a 
our  induatrial,  economy. 


THE  IDENTITY  OP  LIGHT  AND  ELECTRICITY.* 

Bt  U£NRI  HEKTZ. 

OUR  first  thought,  when  we  speak  of  the  relations  of  light  and 
electricity,  is  of  the  electric  light.     That  is  not  the  subject  of 
Iho  yifpstf'nt  fiaper.    The  physicist  thinks  of  the  extremely  deli- 
.'rocal  actions  of  the  two  forces,  such  as  the  rotation  by 
ut  of  the  plane  of  polarization,  or  the  variation  under 
•nee  of  light  of  the  resistunco  of  a  conductor.    In  theso 
,  however,  the  action  is  not  direct,  but  a  medium,  ponderable 
.iii'r,  is  interposed.    There  are  other  closer,  more  intimate  re- 
ktioni)  botw«)cn  the  two  forces.    It  is  my  purpose  to  discuss  the 
'  is  in  its  very  essence  an  electrical  phenom- 
t  lie  light  of  tlui  sun,  of  a  candle,  or  of  a  glow- 
Suppress  electricity  in  the  universe,  light  would  disap- 
S'l  ■      lurainiferous  ether,  electric  and  magnetic 

W'  I  act  through  space.    This  theory  is  not  of 

>-day  or  of  yesterday,  but  has  a  long  and  instructive  history. 
[f  own  experiments  only  mark  one  of  the  steps  in  its  devolop- 
»«nt;  and  it  is  my  purjiose  to  retrace  its  whole  evolution,  not 
one  of  its  phasu^s  only.    It  is  not  easy  in  a  matter  of  this  kind  to 
clear  without  omitting  something  essential.    The  phenomena 
be  con«idered  take  place  in  space,  in  the  ether  itself,  and  are 
:it  :  i'le  to  the  touch  or  t)ie  hearing  or  the  sight.    Reflec- 

i»>n  .; ..ooning  may  permit  us  to  grasp  them,  but  it  is  hard  to 

make  an  exact  description  of  them.    We  shall  endeavor,  there- 
1  with  idoa.s  that  are  already  known  to  us. 

tS      -  ,  lirst  to  what  we  already  know  concerning 

cht  and  electricity. 

fhftt  light  is  an  undulntory  move- 

•  ms  are  transversal ;  we  have  deter- 

lod  thoir  length  ftnd  their  velocity ;  and  all  that  follows  from 

to  lb*  8ixtj.aeocaul  Coagreet  of  Geniun  Natunlltts  utd  riijsicjaus, 
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these  facts  is  equally  certain.    It  is,  tin  i  '  a'.l  of 

space  that  la  accessible  to  us  is  not  void,  <  u  a  nuh- . 

stance  capable  of  entering  into  vibration — the  eth(^.    But  whil 

we  have  clearnotions  of  the  geometrical  ci  I  "  '  "■ 

oua  that  occur  in  this  matter,  their  ph} 

scure ;  and  what  we  know  of  the  propertiea  of  the  subetanoe 

full  of  contradictions.    Comparing  the  waves  of  W   '■      '"     ' 

of  Sound,  they  were  regarded  as  elastic.    But  oii 

waves  have  been  observed  in  fluids,  and  under  the  condition* 

matter  transverse  waves  are  impossible  in  them.    "Wr  ' 1 

obliged,  therefore,  to  assume  that  the  ether  acts  as  a 
bBut  when  we  regard  the  motions  of  the  stars  and  endcovor  to  A\ 
^ermine  their  conditions,  we  have  to  affirm  that  ether  bt'hnvee  li 
a  perfect  fluid.    Without  endeavoring  at  present  to  explain 
cuutradiction  that  presents  itself  here,  we  pass  to  electricity; 
may  throw  some  light  on  the  problem. 

Most  of  the  persons  who  ask  what  electricity  is  have  no  donbt«| 
Lyespecting  its  real  existence,  aji<l  only  expect  a  d<-  "         "  thi 

FprDporties  of  the  singular  substance.    With  scii  .  i 

problem  takes  the  form.  Does  electricity  really  exist  P    Do  noil 
'electric  phenomena,  like  the  other  ones,  go  back  f 
'ether  and  ponderable  matter  ?    Our  knowledge  ■ 
permit  us  to  answer  tliis  question  affirmatively.    Material  ^\ec-\ 
tricity  still  has  a  place  in  our  conceptions,  and  the  '  '  '        '  ' 
miliar  idea  of  two  kinds  attracting  and  repelling  »•; 
to  which  are  attributed  actions  at  a  distance  resembling  intel 
lectual  qualities,  still  persists  in  current  language.    T'    -  •'      -• 
datetl  from  the  time  when  Newton's  law  of  gravita; 
been  confirmed  by  astronomy,  the  idea  of  action  at  a  d 
without  the  intervention  of  a  medium  was  familiar.    Electric 
magnetic  attractions  were  thought  to  obey  tho  same  law  as  erm?i- 
tation;  and,  admitting  a  similar  action  at  a  (li  '»• 

enon  was  supposed  to  lie  explained  in  the  siu.j.  -..  ;n»d 

the  limits  of  knowledge  on  the  subject  to  have  boon  t  M 

LdifFerent  aspect  was  jiresented  when  i'     " 
r»clion  of  currents  and  magnets  was  1 1 

ly  variable,  in  which  motion  and  time  playBd  a  great  park    III 
tV  -  •  "       ■'       ;imber  of      ''  ■       " 

'  "■      _  _    i  ily  whi> 

probability  di.sappeared.    Simple  form.uIft8  and  gt^neral  autl  elei 
inientary  laws  w>       ■<    --  \  ^   ^^  which  W  '      '    '   "     waS||k| 

Bnost  imporUint  ;  lover  may  b  th^H 

hrtness  of  t!/;   .  ■      vys,  they  formed  an  exceptional  n'  i^| 

■tadiictive  whul.'.  u  uingi'*  '■•-■'■  which  or '  '  :^| 

^^P^g  onc«  entered  it.  lwaj«ot,'  u^| 

nio  truth.    It  required  a  fresh  mind  to  raaiat  the  current^  mi 
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W  ttjion  the  study  of  the  phenomena  without  pre- 

kc..  ...  ,  ....  jis,  anil  was  capable  of  starting  from  what  it  ob- 
Pferved.  nud  not  from  what  it  had  heard,  read,  or  learned. 

Fanwlay  f<jIlowed  that  course.    He  had  heard  tliat.  in  electri- 
fying a  body,  somothing  now  was  introduced  into  it ;  but  he  saw 
that  the  changes  were  external,  and  not  within.    He  was  told  that 
^1     '  '  ..  but  he  remarked  that  the  nature  of  the 

Bi  L.o  had  great  influence  on  them.    He  had 

Bsul  that  electricities  existed,  and  that  we  only  had  to  consider 
Htoir  properties ;  and  yet  he  observed  every  day  the  effects  of  the 
Ibrces  without  ever  seeing  the  electricities  themselves;  in  this 
way  he  reversed  the  proposition.  The  electric  and  magnetic 
^rc«R  l)ei*Arae  to  him  the  only  tangible  reality,  while  electricity 
^ul  magnetism  fell  to  the  rank  of  objects  the  existence  of  which  is 
^^kitable.  Consiiloring  these  lines  of  forces,  as  he  called  them, 
^^Kendently  of  their  cause,  he  regarded  them  under  the  fonn  of 
^^Bb  of  space,  tension,  whorls,  and  currents,  without  occupying 
^^Bi'  what  they  mifcht  really  be.     Ho  was  satisfied  with 

HPlii^  .. :..  .lishod  their  existence,  with  observing  their  influence 
Kipon  each  other,  their  attractions  for  material  bodies,  and  their 
■ropagation  by  the  transmission  of  the  excitation  from  one  point 
■f  upoce  to  another.  If  it  was  objected  that  there  could  be  no 
Bther  «tikU)  than  absolute  rest  in  empty  space,  he  could  answer : 
B^Bpocv,  then,  empty  ?  Does  not  the  transmission  of  light  force 
^^Hb  regard  it  as  tilled  with  matter  ?  Can  not  the  ether,  which 
Bran^mits  the  luminous  waves,  suffer  modifications  which  we  per- 
Pc  '  '      the  form  of  electiical  and  magnetic  actions  ?   Is  there 

p.  II  Ijetween  these  modifications  and  these  vibrations  ? 

Mkre  not  iho  luminous  waves  a  kind  of  scintillation  of  these  lines 

lb'  ' '  "   Such  were  the  inductions  and  hypotheses  which  Fara- 

|c  "ivod.    They  were  as  yet  only  mental  views ;  he  applied 

^hdtfk;  •  to  demonstrate  them  scientifically;  and  the  re- 

HIMIKti  i. S.I. ,  electricity,  and  magnetism  became  the  favorite 
Bbjoct  of  hi8  studies. 

W    The  -  he  foiind  was  not  the  one  he  sought.    He  con- 

bnued  h:.  .  .  _rche8  till  age  put  an  end  to  his  labors.  One  of 
■is  principal  questions  was  whether  the  transmission  of  electri- 
lubft  ■•  forces  is  instantaneous.    Is  the  magnetic  field 

MWt  lico  to  the  limits  of  space  whenever  the  current 

Bcciies  an  oloctro-magnet  ?  Or  does  the  action  first  reach  the 
H^ni^  r      '  '     "  ,fe  itself  to  the  more  remote 

Kie«  ?     .>  ion  of  the  electric  condition 

Wt  a  b«»dy  felt  simaltaneously  in  identical  variations,  in  all  points 
B'    -  -  '    "'    -  -  '  -■  rraontcd  as  the  distance  in- 

rr;  ,  t  of  the  variation  would  be 

iraosmiticd  as  a  wave  through  space.    Do  such  waves  exist  ? 
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Faruday  obtauied  no  answer  to  his  quest  i 

thuui  is  tiiructly  related  to  Ixis  theories,    li 

space  exiat,  the  independence  of  the  forces  thut  prodaoe  them  itj 

il.  '    1.    "VVe  know  that  the  forces  do  not  traverse  vacm  I 

1  -ly,  for  we  can  follow  tlieir  propagation  each  instant  I 

from  one  point  to  another.    Faraday's  problems  can,  however,  bfrj 

solved  by  very  simplo  experiments.    If  they  ha<i  o  "•■•■■    '  • 

his  theory  would  have  triumphed  at  once.    The  i 

and  electricity  would  have  been  so  clear  that  it  couid  not  haTvj 

escaped  even  a  less  perspicacious  eye  than  his  own. 

But  so  simple  and  speedy  a  way  was  not  yet  oiion  to  scienM.^ 
The  first  experiments  brought  no  solution,  and  the  curr* 
was  inconsistent  with  Faraday's  ideas.     In  aOimiint;  that  v . 
forces  could  exist  independent  of  corresponding  fluids,  he  eootn-J 
dieted  the  theory  generally  received  at  the  lime.    A  f 
discussion  of  either  hypothesis  promised  to  be  only  a  i  .......  . 

ulation.  How  much,  then,  should  we  admire  the  mou  who 
the  su;LCiicity  to  co-ordinate  these  two  hy]>otheses,  hj" 
distantly  separated,  so  that  they  should  evoutuully  .--  .  . 
another,  and  a  theory  come  out  of  them  to  which  it  should  be  im-| 
possible  to  deny  probability !  This  man  was  Clerk  M 
whoso  Mathematical  Theoi-y  of  Light  was  published  in  1^| 
can  not  study  tho  theory  without  feeling  that  mathemAticai  forn 
niulas  have  a  life  of  their  own,  and  that  they  ai)]ionr  • 
more  intelligent  than  wo  ourselves,  and  even  than  tin  : 
established  them,  giving  out  more  than  he  looked  for  in  tiiuin.^ 
Direction  was  given  to  Miixwell's  researches  by  the  fact  \h%t\ 
magnetic  forces  are  produced  from  electricity  in  motion,  ami  elc 
trie  forces  from  magnetism  in  motion,  but  the  effects  v 
appreciable  except  at  great  velocities.  Tljo  idea  of  '.  - . 
therefore,  enters  into  the  relation  between  electricity  and  otaX'^ 
netism,  and  the  constant  determining  this  roliition,  v' 
always  found  in  it,  is  a  velocity  of  enormous  value.  The  ■■ 
of  electricity  had  been  determined  by  dolicutu  roscarchw, 
fotind  equal  to  that  of  light.  A  di-  '  'TV 
fail  to  explain  this  coincidence  by  si;;  , 
carried  the  electric  forces  and  light.    Hence  the  most  important 


phonomoDO.    Ho  extended  the  electrical  formulae  go  as  to 

them  ex;  - :^ '  with  all  tho  known  phonouienn    -  • 

cliiss  of  1   facts — electrical  undulations.     . 

liim  OS  transversal  waves,  the  Icmgth  of  which  might  have  asj 
raluo,  but  which  propagated  thf>""-i'  -^  *i  ■•  >■ -i.  ''■ 'i-' 

justant  velocity,  that  of  light,     i 
tn  demonstrate  that  there  really  exiot  ia  uAluro  uuduiuUvu* 
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' "   • '-OS,  ftlthough  wo  were  not  in  the  habit  of 

t  rical  phonomona,  ami  gavo  them  the  namo 

i£  Maxwell's  electrical  theory  was  rejected,  there  waa 

rerison  for  acceptiug  his  \'iew8  concerning  light.    In  like 

iner,  if  it  waa  aOirmcd  that  light  is  a  phenomenon  of  an  elas- 

[natare,  his  theory  of  electricity  became  impossible.    But  when 

theorj-  was  studied  without  prepossession  witli  the  ideas  that 

current,  all  the  parts  could  be  seen  to  lend  one  another  a 

-t,  like  the  stones  of  a  vault,  and  the  whole  resem- 

arch  thrown  across  the  unknown,  and  uniting  two 

>wn  truths. 

ity  of  thf!  theory  did  not  permit  it  at  tirst  to  acquire 
rgt  r  i)f  piirtiiijms.     But  after  its  inner  sense  was  dig- 

it wi»s  follower!  out  t<)  its  ultimate  consequences,  and  then 
value  of  its  fund.amental  hypotheses  was  tested.    Experiments 
were  at  first  limited  to  a  few  propositions,  the  accessory  parts  of 
theory.     I  have  compared  Maxwell's  system  to  an  arch  trav- 
Ing  an  abyss  of  the  unknown.    I  might  add  that  it  was  some 
I©  before  the  abutments  could  be  connected.     It  was  thus  put 
|)4)sition  where  it  could  support  itself,  but  the  spau  was  too 
lo  to  permit  any  now  structure  to  be  built  upon  it.    To  accom- 
Ihat  object  pillars  were  needed,  rising  from  the  ground,  to 
^port  the  middle  of  the  arch.    The  demonstration  of  the  possi- 
|ty  of  obtaining  electrical  or  magnetic  effects  directly  from 
at  would  constitute  one  of  the  pillars  and  confirm  the  the- 
;  it  would  have  immediately  established  the  electrical  part, 
indire<;tly  the  optical  part  of  it.    The  completion  and  sym- 
Iry  of  the  structure  demanded  the  building  of  both  the  pillars 
rhioh  we  compare  these  principles,  but  one  was  enough  to 
in  with.     The  construction  of  the  former  pillar  has  not  yet 
undertaken ;  but  after  a  multitude  of  researches  a  solid  base 
b«en  ftjund  for  the  second,  with  sufficiently  ample  founds^ 
as,  on  which  a  part  of  the  pillar  has  been  raised.    With  the 
>pi>mtion  of  many  workers  it  will  soon  reach  the  top  of  the 

^ ^  -ifTord  support  to  the  weight  of  the  edifice  which  is  to  be 

ii  it. 
I  have  had  tho  privilr-rjo  of  t.aking  part  in  this  portion  of  the 
Murk.    To  this  fact  I  owe  it  that  I  am  now  laying  my  ideas  before 
^Bi :  and  I  hope  that  I  may  be  excused  if  I  try  at  present  to  direct 
^l  '  in  to  this  part  of  the  edifice.     I  shall  unhappily  be 

^b  ..  ,  r  want  of  time,  to  omit  the  labors  of  a  large  number  of 
Hkem,  and  shall  be  unable  to  show  to  what  extent  my  oxperi- 
^K^  ;     '  '  itvl  for  by  my  predecessors,  and  how  near 

|^^Bt<>  "  to  a  definite  result. 

It  do«8  not  at  first  seem  so  difliicult  to  show  whether  propaga- 
tion of  docthcal  or  magnetic  forces  is  or  is  not  instantaneous ;  to 
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dischorgo  a  Leyden  jar,  and  observe  whether  there  is  any  delay  in 

the  rsapouse  of  an  electroscope  a  little  distance  ofT;  or  to  ubewne 
the  needle  while  a  remote  electro- magnet  is  exci 

experiments,  and  others  like  them,  have  been  Ui   :      _..^ 

interval  being  determined  between  the  cause  and  the  effect.    An 
ipholder  of  Maxwell's  theory  undorstau"! 
nevitable,  and  arise  from  the  enormous  i^.        . 
sion.    We  can  only  perceive  the  discharge  of  a  Leyden  jar,  or  tbc 
excitation  of  an  eloctro-magnet,  from  a  moderate  '    ' 
ten  metres.    But  light,  and  electricity  as  well,  a 
theory,  pass  over  such  a  space  in  a  thirty-millionth  of  a  svcvumL 
So  short  an  interval  of  time  can  be  neither  perceived  nor  muasnred 
directly.    Furthermore,  we  have  no  signals  by  which  to  define 
lat  instant.    We  do  not  make  a  big  chalk-murk  when  wd  want 
tell  off  a  tenth  of  a  millimetre.    It  would  be  (^uite  as  ah- ■■■'  •" 
determining  a  duration  of  a  thousandth  of  a  second,  to 
on  the  sound  of  a  largo  bell  to  mark  the  beginning  of  the  w 

The  time  required  for  the  discharge  of  a  Leydun  jur  is,  .^^>.  .- 
ing  to  our  common  means  of  observation,  infinitely  short.    Tb«t 
does  not  mean  that  it  is  not  equal  to  the  thirt;-        "        '      fa 
second ;  and,  for  the  present  case,  it  would  be  mo!  ^uu- 

sand  times  too  long.    But  Nature  furnishes  us  another  naeourottr 
It  has  been  long  known  that  tlie  Leyden  disci  1 
but  is  composeil,  like  the  sound  of  a  bell,  of  .1 
tions  of  partial  discharges,  which  succeed  one  another  at  even  io» 
tervals  of  time.    Electricity  ia  capable,  then,  of  ir    •   •■         '  -tjc 
phenomena.    The  duration  of  each  vibration  is  i  an 

that  of  the  whole  discharge;  wo  might,  therefore,  try  a  >nbrAtioi 
as  a  stan<lard.    Unfortunately,  the  shortest  vibrations  thr  *  ' 
been  obsorve'l  are  of  a  millionth  of  a  second.    While  one  ■ 
vibrations  is  going  on.  its  effect  is  propag.ited  to  thi  rwdi 

metres:  while  within  the  limited  space  of  a  laborator>  ..  ., ...  ap-j 
pear  simultaneous  with  the  vibmtion.     Known  pheiioinona,  then, 
gave  no  aid,  and  it  was  necessarj'  to  hxik  for  anotlier  way.    Th 
dilhculty  was  turned  by  applying  the  discover)'  (hat  vibratioi 
are  prodxiced  in  any  conductor  aa  well  as  by  the  dischiu-ge  of 
Leyden  jar,  and  often  much  mor  '  " 

or  of  an  electrical  machine  is  disii      .,     , 

tho  duration  of  which  varies  from  the  hnndred-mUli  -Lo 

t'  '"'     Ml  of  a  second.    Tliey  are,  it  is  (1 
it  are  extinguished  rapidly — a  c*' 
the  experiment.    But  success  would  bo  possible  i«\'cn  if  we  could 

■  o' nnly  two  or  three  of  the  vibrations.    ^-  "  -     - 

fa  ,  we  substit\ite,  when  we  want  to,  br 

on  wood  for  the  lengthened  sounds  of  whi 

Wo  now  possess  signals  in  compariac-;  -i-n  mv  um  -;  • 
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millionth  of  a  second  is  no  longer  a  short  interval.  But  they 
would  b«  of  little  use  if  we  were  not  able  to  c(jmi)are  them  at 
that  distance  of  altout  ^n  metres  which  we  have  proposed  to  our- 
selves. The  means  employed  for  this  purpose  are  very  simple. 
We  fix  a  conductor — for  instance,  a  straight  metallic  wire,  having 
a  slight  interruption  at  one  point — at  the  place  where  we  desire  to 
perceive  the  signal.  When  the  electrical  field  is  rapidly  varied,  a 
spark  appears  in  the  conductor. 

The  means  of  observation  could  be  pointed  out  only  by  experi- 
ment. Theoretically  it  was  hard  to  imagine  it.  The  sparks  arc, 
in  fact,  microscopic,  being  hardly  a  hundredth  of  a  millimetre 
long,  and  they  continue  less  than  a  millionth  of  a  second.  It  is 
extremely  hard  to  conceive  them  as  visible.  Yet  they  can  be  seen, 
in  a  dark  room  and  by  an  eye  at  rest.  On  so  light  a  thread  is 
hong  the  success  of  our  undertaking.  We  had  in  the  begiiming 
a  Mumlier  of  questions  to  answer.  Under  what  conditions  are  the 
vibrations  strongest  ?  We  must  try  to  secure  those  conditions. 
What  form  should  the  conductor  have  ?  The  phenomena  will 
vary  as  we  tise  straight  or  bent  wires,  or  conductors  of  other 
forms..  The  form  being  determined  upon,  of  what  size  should  our 
oondnctor  bo  ?  This  is  not  a  matter  of  indifference,  for  we  shall 
see  that  we  can  not  study  all  the  vibrations  with  the  same  con- 
ductor. There  are  relations  between  the  two  elements  like  the 
phenomenon  of  resonance  in  acoustics.  Lastly,  in  how  many  dif- 
ferent positions  can  we  arrange  this  conductor  ?  Wo  shall  see 
the  sparks  at  times  increase  in  intensity,  or  become  weaker,  or 
disapftear.  I  can  not  enter  into  these  details;  they  are  simply 
accessory  to  the  theory  as  a  whole.  They  are  of  importance  only 
to  the  ojierator,  and  are  simply  properties  of  his  instrument. 

What  the  experimenter  will  educe  from  his  process  will  de- 
pend on  his  knowledge  of  his  means  of  action.  The  study  of  the 
in*  lit  and  the  answers  to  the  questions  I  have  just  men- 

tis reforo  formed  the  most  considerable  part  of  my  labor. 

This  task  having  been  disposed  of,  the  solution  of  the  problem 
was  before  me. 

A  physicist,  given  a  number  of  diapasons  and  resonators,  will 
fin<i  no  difficulty  in  demonstrating  that  sound  is  not  propagated 
^^gtantaneously,  even  in  the  restricted  space  of  a  room.  Having 
Hpt  the  diapason  in  vibration,  he  goes  with  his  resonator  to  differ- 
ent parts  of  the  room  and  observes  the  intensity  of  the  sound. 
Ho  perceives  that  it  becomes  weak  in  some  places,  and  infers 
from  this  that  each  vibration  is  annidled  by  another  of  later  ori- 
gin, which  has  reached  the  spot  by  a  shorter  route.  If  less  time 
is  taken  in  traversing  the  shorter  road,  propagation  is  not  in- 
stantaneous, and  the  question  is  answered.    But  our  physicist 

wQI  then  show  us  that  the  points  of  silence  succeed  one  another 
Toi_  rzzTiii. — 13 
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at  oquiil  intervals,  aud  will  deduce  from  this  \\ 

wave;   and,  if  he  knows  tht>  duration   of  the  \ 

diapason,  ho  will  obtain,  by  these  data,  the  velocity  of  the  i 

Wo  operate  in  the  same  way  with  our  elwtri     '      ' 

conductor  in  which  the  vibrations  are  umdc 

diapanon.    The  circuit,  interrupted  at  a  certain  point,  i 

place  of  the  resonator,  and  may  be  called  the  electr' 

We  remark  that  sparks  fly  out  at  some  points  in  i 

and  quiet  prevails  in  others.     We  notice  that  the  sptilti  tnaclir^ 

electrically,  follow  in  a  re^lar  order.     We  deduce  from 

that  the  propagation  is  not   instantaneous;   and   wn  can  ere 

measure  the  length   of  the  wave.    We  are  aske*!    . 

waves  are  longitudinal  or  transversal.    Let  \\s  place    ... 

wire  in  two  different  positions  in  the  same  place  in  the  room.    I| 

indicates  an  electrical  excitation  tlie  first  time,  hut  not  tjioi 

end.     Nothing    more  is    needed   to  decide  the  (pit'stion. 

waves  are  transversal.    If  we  are  usked  to  give  the  velocity  *i 

propagation,  we  have  only  to  multiply  tl>e  hjngth  of  ■ 

we  have  just  measure*!  by  tlie  duration  of  the  vibi: 

we  can  calculate.    We  find  the  velocity  like  that  of  light    If  th* 

correctness  of  this  calculation  is  doubtird,  we  hav<- 

source.    The  velocity  of  electric  waves  in  metallic  v 

mous,  and  quite  equal  to  their  velocity  in  the  air.    Further  Uuil 

tliis,  it  was  directly  measured  a  considerable  time  ago ;  fur  ib^ 

problem  wjis  easily  studied  on  wires  kilometres  long.     We  iher 

fore  have  a  purely  experimental  valuation  of  this  velocity,  anJ 

although  the  result  is  only  ni)proximat<i,  it  does  not  contnwli 

the  one  we  have  just  got. 

These  experiments  are  all  very  simple  at  the  lK)ttoni. 
they  have  most  important  consequences.    They  overti'-'         .^ 
Uieory  that  assumes  that  electrical  forces  traverse  sp  iflj 

neously,  aud  mark  the  triumph  of  Maxwell's  system.  It  i^H 
longer  a  simple  thread  of  union  between  two  orders  of  diflflH 
phenomena.  While  his  theory  of  light  seemed  at  first  to  be  prot 
able,  it  is  now  hard  not  to  reganl  it  as  triie.  But  it  !>  "  1^ 
in  approaching  tliis  end  we  sliall  ho  abln  to  dispense  >v  <H 

port  of  the  tljoory.  Oar  experiments  took  place  very  near  tlta 
neutral  zone  which,  according  to  it,  unites  the  domains  of  Kdl 

rand  electricity.  Only  one  step  remains  to  be  taken  to  1aii^| 
this  domain  of  optics,  which  is  well  known  to  us.  It  will  uul  ti 
BTiperfiuons.  Tliero  are  many  friends  of  Nat- -  ;-  •  -  <-  '  ■■-  -^ 
problem  of  light  wlu)  are  capable  of  compi 

pieriments,  but  to  whom  Maxwell's  theory  is  stiii  uninteiii^H 
Moreover,  the  Kcientific  method  requiro.s  us  to  avoid  ruumlMH 
ways  when  it  is  possible  to  follow  a  direct  ouo-    If,  then,  w©  sim 

hieed  in  producing  phenomena  like  thove  of  li{(ht  by  nu4in«  n 
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trie  wavi^,  all  tlieoriziug  becomes  superfluous ;  the  identity 
.he  two  orders  springs  from  the  experiments  themselves.    Sue- 
in  thin  way  also  is  possible.    Let  us  place  the  conductor  that 
\  Mriatiuu  of  the  electric  condition  in  the  focus  of  a 
•  mirror.      The  electric  waves   will  join,  and  will 
10  forth  from  the  mirror  in  the  form  of  a  rectilinear  beam. 
■  neither  see  nor  touch  this  beam  ;  but  we  know 

•  we  can  see  sparks  pass  from  it  to  the  conduct- 
which  it  me«ts;  and  it  becomes  sensible  when  we  arm  our- 
cs  with  our  electrical  resonator.  Its  properties  are  all  those 
of  a  luminouB  ray.  We  can,  by  turuiug  the  mirror,  send  it  into 
^Bfferent  directions.  Studying  the  path  which  it  follows,  we  may 
^B  that  it  18  propagated  in  a  straight  line.  If  we  interpose  con- 
^Bcting  hfKlies  in  its  way,  they  will  not  let  it  pass;  they  cast  a 
^■ftdow,  but  <lo  not  destroy  the  ray ;  they  reflect  it,  and  we  can 
^Wow  the  reflectttl  beam  and  satisfy  oursttlves  that  it  follows  the 
^■rs  of  the  reflection  of  light.  We  can  also  refract  it  as  we  do 
^Kht :  ani],  as  we  use  a  prism  to  study  the  refraction  of  light,  so 
^ft  do  here.  Bat  the  dimensions  of  the  waves  and  of  the  beam 
^Bce  Its  to  take  a  very  voluminous  prism.  So  we  select  a  cheap 
^ — pitch  or  atphalt.  Finally,  we  can  study  on  our  ray 
^^PHHBa  which  we  have  heretofore  observed  only  in  light, 
^ftse  of  polarization.  If  wo  place  a  kind  of  metallic  grate  in  the 
^Kck  of  the  beam,  we  can  obswrvo  our  electric  resonator  emitting 
^^ric8  or  remaining  quiescent  in  obedience  to  the  same  geometric 
^^Hpii  govern  the  variations  in  the  glow  of  a  ray  of  light  in  pass- 
^^^^r        '   ri  polarizing  apparatus. 

^gln  -:  these  experiments  we  have  come  into  the  domain 

^H  opticK.  In  describing  them  we  speak  no  longer  of  electricity, 
^Hl  UM!  the  language  of  optics.  We  do  not  say  that  the  cur- 
^Bit«  paas  along  the  conductors,  or  that  the  electricities  unite. 
^Ve  »«•  nothing  but  undulations  crossing  one  another  in  space, 
^Ktarating,  combining,  and  re-enforcing  or  weakening  one  another. 
^Kving  started  from  the  domain  of  pure  electricity,  we  have 
^B>  'to  purely  optical  phenomena.     The  passage  is 

^k  -  :.:   ith, and  the  road  has  become  easy.    The  identifi- 

^Bion  of  light  and  electricity,  which  science  suspected  and  theory 
^Bdfr'    '  '  '  finitely  established,  made  perceptible  to  our 

^^Hk  '•  to  the  mind.    From  the  heights  we  have 

^Haltied,  where  the  two  orders  of  phenomena  are  blended,  we 
^Hh^to  the  domains  of  optics  and  electricity.  They  seem  more 
^^^^Bian  wo  had  supposed  them  to  l)e.  Optics  is  no  longer  lim- 
^■d  to  ethereal  undulations  of  a  few  fractions  of  a  millimetre, 
^B'  :--•■'  waves  the  ieiigth  of  which  is  measured  in  deci- 
Bi  .and  kilonictn-s.    But,  enlarged  as  it  is,  it  is  still 

^■y  an  appendage  to  electricity.    That  gains  yet  more  advan- 
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tago.     \\  i:  sliikll  horoafter  hog  electricity  in  a  ' ' 
in  which  we  did  not  boforo  suspect  it,    Evei.\ 
nouB  atom  becomes  an  electrical  phenomenon.    £veQ  if  b  body 
doea  not  cast  light,  it  is  a  center  of  electrical  action  if  it  radiaU* 
heat.     The  domain  of  electricity  is  therefore  extende<l  ovor  al 
nature,  and  ev«^u  iK)S8es8e8  us ;  for  is  not  the  oye,  in  fact,  an  ol 
trical  organ  ?    Such  are  the  resuUs  which  W3  obtain    in  Ihi 
questions  of  detail ;  those  that  concern  the  philosophy  uf  net 
are  no  less  import*int. 

One  of  our  most  difficult  problems  is  that  of  actionn  at  a 
tance.    Are  they  real  ?    Of  all  those  which  seemed  indispu 
to  us,  gravitation  is  the  only  one  that  is  left.    Will  it  als4i  escape 
The  laws  of  its  action  themselves  provoke  the   thought, 
nature  of  electricity  is  another  of  these  great  UnknowiuSb     It 
reverts  to  the  question  of  the  condition  of  electrical  UTid  n 
forces  in  space.    Behind  this  rises  the  most  important  pn    .  .. 
all — that  of  the  nature  and  properties  of  the  substance  that  till* 
space,  of  the  ether,  its  structure,  its  movemeiii 
it  has  any.    We  see  this  question  becoming  m 
nant  over  all  the  others.    The  knowledge  of  the  ether  seems  dei» 
tined  not  only  to  reveal  to  us  the  condition  of  the  impondembli 
substance,  but  also  the  nature  of  mattt-r  itself  and  it-j  inhrrtTi 
properties — weight  and  inertia. 

The  ancient  systems   of   {jhysics   summarized  o\  > 
formed  of  water  and  fire.    Modern  pliysics  will  shortly 
all  existing  things  are  not  modalities  of  the  ether.     1^ 
ultimate  end  of  our  knowledge,  the  culminatioit  of  all  ii.iiv 
hoj)e  to  learn.    Shall  we  ever  reach  it  ?    Soon  ?    We  ilo  not  know, 
But  we  have  reached  a  greater  height  than  ever  before,  and  w 
have  gained  a  solid  point  of  support  which  will  make  our  upwi 
progress  and  search  for  new  truths  easier.    Tlio  way  that  ia  open' 
ing  before  us  is  not  too  steep,  and  the  next  s' 

ac^cessibk".    There  is  a  numerous  company  of  ;  ^    . 

and  knowledge ;  and  we  wait  with  confident  hope  all  the  ati 
will  be  made  in  that  direction. —  Trnuslahd  for  The 
^ieitce  Mnnthly  frovi  the  Revue  Scientijique. 


A  irew  method  ofilltpofilnir  of  lti(«  rlowl,  wliirli  l»««  call*  "wnitary  entninliawDt,* 
R"  !  by  rho  Rov.  (  ! 

o:  ;i)n  in  n  tomb  v, 

the  l)u<l,r  fn-eil  fmra  nil  noxiniia  [iMp<irtir«.     An  arnin^fmrbl  dI'I>': 
MmyilatM,  like  thai  of  the  Cnnipo  Santo  of  I'i«a,  «>  c-onrtnifti'd  lli..^  <.„.■,•,' 
•ir  may  pntcr  tlio  toroli  and  ]«j>(iT«r  th«  bodr  to  ab«orti  oil  moUture  and 
nttcr,  which  ii 
11  fnninri'.     'i 
robjet't  til  depojr  m  crcinatvti. 
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DEFENSES  OF  BURROWIN'O  SPIDERS.* 

Br  UENRY  C.  MoCOOK.  D.  D. 

THE  simplpst  form  of  burrow  is  that  of  tlio  Taranh/Za.s,  which 
rcprcsi-nt  fho  largest  known  spiilcrs.  These  huge  araueada 
nppcar  to  depend  wholly  upon  their  size  to  resist  the  assaults  of 
onemi«ta  who  invtwk-  th>ir  den.  At  least  I  have  not  found  satis- 
factory evidence  that  tlu-y- erect  any  artificial  barrier  over  the 
cutraocu  to  their  tunnels. 

A  more  complicated  burrow,  and  one  better  serving  for  defense, 
i«  that  of  J^ptttpehna  cavicula  of  uortherii  Africa.     The  drawing 
(Fig.  1)  shows  H  section  view  of  the  upper  part  of  the  burrow,  the 
to  which  is  without  any  door  or  other  defense  as  in  the 
I  !ho  tarantulas.  .^j  iuv'/ • 

I    Tho    burrow  descends  '^'ii'""  "Z:''  '^'^S^'^' 

m 


i 


Seclion  view 


Fio.  1, — Borrow  or  Ltplopflma  envieula. 
ol'  U(«per  part. 


burrow  descends 

'i'ularly   for    a 

1  .y,  but  at  the 

top  a  special  bmnch  di- 

vensres  laterally,  which 

cnrvoi*   and    again  de- 

so-'odi*  perpendicularly 

for  a  coii.'<iil«irablo  dis- 

tami».     At  tho  summit 

cond  and  par- 

,  .  .  ,iflndiculartube 

lier  branch  issues, 

'    ufiward    to- 

.'•   Hurfiice.      A 

•o  at  this  structure,  if  we  suppose  it  to  be  characteristic 

III  ti  i -a,  and  not  an  accidental  formation,  will  show  that 

it   ni  1   admirablo  protection   against  heavy  rains,  which 

sink  away  into  the  first  burrow  as  a  kind  of  reservoir,  enabling 

''         ' '      '        ■  .ipe  by  the  diverging  branch.     Against  enemies 

to  ita  den,  this  structure  also  presi-nts  an  effect- 

na)  defense,  for,  while  an  enemy  naturally  would  rush  down- 

wnnl  into  the  first  direct  passage,  tho  spider  may  escape  by  the 

lait-ral  branch.    Supposing  that  the  enemy,  observing  the  mistake. 

asw'nds  and  folhiwe  along  the  branches,  the  spider  has  the  oppor- 

f  .,  ;.r,  •.,  push  up  into  the  second  branch  while  the  pursuer, again 

l;  its  natural  instinct,  would  rush  down  the  second  per- 

nular  tube.     I  am  here  in  the  region  of  conjecture,  but  per- 


no 


•xpluaiition  presents  itself. 


Bcprir 


'  A.  II  of  Ajnirricnn  Rpii1ir«  anil  their  Spinninir-work,  hr  llie  Hnd 
-,  lu  itliuni  »c  krc  ulm  in^ir  btcU  fur  the  acccinpanving  llluntmlinni. 
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Flo.  a. 


-LiLT-«n*PEn  TuBi  o»  Ltpto- 
fitlma  <longat'i. 


JL third  Btayi'  111  uio  ii<'VLluiimcrit  of  this  ilcfriiaiVi 
represented  at  Fig.  a,  which  shows  the  extt-rual  lui 
pehna  elongata.    Tliia  is  simply  a  lily-shaped  tube  of  pnre  whi1< 

spinning-work,  riaiii. 
the  burrow,  and  su 
rounding  foliage.     Tiio  pu 
this  structure  has  nut  beon  i 
ly  determined.    As  ablo  an 
as  A.  R.  WallacG  has  coi- 
that  it  may  bo  deceptive  in  ;...  ..^-.. 
its  resemblance  to  a  flower  attrart- 
ing  to   it    insects,  which   n 
preyed    upon    by   the    prt  ,  . 
Such  elevated  objects  are  oertait 
apt  to  attract  insects,  v  " 
posed  to  alight  upon  tl. 
regard  to  their  promise  of  prorii* 
ing  food.    But  I  am  inclin«  '  '    ' 
lieve  that  Loptopelma's    sill. 
serves  as  a  watch-tower  from  whiii 
she  can  observe  the  approach  of  enemies  and  make  good  her 
oaca{M>  in  time.     Moreover,  I  believe  that  it  is  possible  for  her  to 
pull  together  the  sides  of  the  aheeteil  turret  and  thus  ervct  a  bar- 
rier between  herself  and  some  of  her  feebler  pursuei-s. 

Another  form  of  defensive  industry  is  presented  at  Tig.  3,  which 
is  the  exterior  part  of  the  turret  tube  of  Dolichoscaptwi  inopa  (Si- 
mon). This  is  about  an  inch  in  height, 
and  is  composed  of  mingled  chippage 
and  unid,  a  sort  of  debris  of  chopped 
straw  and  soil. 

A  still  further  stage  is  shown  at 
Fig.  4,  which   represents  a  columnar 
turret  of  DoUchosmjitus  hiln.slei,  sev- 
eral  inches  Jiigh.    This  resembles  the 
tower  of  the  preceding  species,  but  adds 
tlieroto  a  hinged   covering  after    the 
manner  of  a  trap-door.    This  turret  is 
also  composed  of  chippage  and  debris  of  variou? 
from  the  neighborhood,  and  is  supporti^l  upon  i 
foliage,  which  in  the  drawing  is  a  plant  of  harnwhiin  ■ 
All  the  uses  to  which  such  an  elevate<i  structure  can  be  j..-;  _.. 
Rorveil  by  this  ingenious  structure,  and,  in  addition,  the  trap-door 
is  manifestly  intended  to  defend  the  inmate  from  the  assaults  "f 
euemiea. 

We  come  now  to  the  trap-door  nests  of  Semtsia  mtriii 
and  other  epocioit  making  trap«  of  the  wafer  typ«>,  a«  sft  fully  <> 


Fio.  ».— TrTPorr  or  fMMMmiff 
(luf.    iNatunt  tit^) 
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scribed  by  Moggridge.  Here  we  liave  simply  a  dropping  away  of 
the  turret  of  Dulichoscaptus,  and  the  use  of  the  burrow  independ- 
ently of  the  same,  but  with  the 
trap-door  retained.  In  the  spe- 
cies studied  by  Moggridge  a  sin- 
gle burrow  is  the  ordinary  rule ; 
but  there  ars  many  variations, 
«oine  of  which  are  manifestly 
characteristic  of  species,  and 
others  which  are  probably  occa- 
sional and  accidental. 

A  variation  descrilied  by  Mr. 
Simon  is  shown  at  Fig.  5,  the 
nest  of  atothis  anttU(i,  which  in- 
habits the  forest  of  Cartuche, 
near  Caracas,  South  America. 
The  drawing  shows  a  section 
of  the  burrow,  indicating  the 
corvod  course,  and  also  the  two 
^nafer-like  trap-<loors  habitually 
placed  at  either  end.  That  this 
peculiar  industry  is  defensive  is 
probable,  for  we  can  readily  im- 
tgine  the  spider  disappearing 
within  its  den  at  one  door,  and, 
if  itiJ  pursuer  should  succeed  in 
enteriug  the  same,  escaping  at 

the  other.  We  might,  without  much  stress  of  imagination,  carry 
the  conception  a  little  further,  and  suppose,  again,  the  enemy  mak- 
ing its  exit  from  one  door  and  the  spider  again  descending  into 

its  burrow  by  the  other.  This 
game  of  bo  peep  might  evi- 
dently be  played  to  the  great 
advantage  of  the  trap-door 
spider,  and  manifest  discon- 
certing of  its  enemy. 

Simon  gives  an  interest- 
ing example  of  the  ability  of 
a  spider  of  this  species    to 
change  its  habit  and  adapt  its 
industry  to  unexpected  sur- 
roundings.  The  species  com- 
monly seeks  dark  and  damp 
localities,  and  digs  in  vegetable  earth  a  burrow  not  very  deep. 
The  nest  was  begun  underneath  a  stone  in  soil  which  was  so 
■  rocky  as  to  be  impenetrable.    Not  wishing  to  change  its  site,  and 


Fio.  4. — TiTBBET,  wim  TuAP-ooon,  or  Poli- 
ehotcaptus  latatUi,  supported  on  a  plant 
— rour  Inuhw  bigh.    (Alter  Simon.) 


fiA.  1. — Swmoa  Vixw  or  CcsrsD  Bimsow  or 
HUM*  mMa,  (movwo  DorBLs  Trat-doob 
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not  to  be  cheated  out  of  its  proposed  domiiMl' 
to  erect  a  cylindrical  case  about  two  inches 
conglomerate  gathered  from  surrounding  purliuli-*  uf 
vegetable  chippage.      These  were  cuuiuugly  wruagbt   i 
the  whole  structure  silk-lined,  ajid  tlie  characteristic  It 
hung,  one  at  either  end.     Thus,  while  varj'iug  her  babit 
as  to  build  a  surface  tunnel  instead  of  a  subterranean  one, ;-:    _ 
preserved  her  defensive  habit  of  eret^ting  for  herself  a  bock  «k«» 
by  which  she  could  retreat  in  case  of  invasion  at  the  f 
The  burrow  of  Siothis  renohila  (Simon)  is  simpij 
chamber  underneath  the  surface,  and  closed  by  a  trap-door,  whii 
differs  in  n<j  particular,  as  far  as  I  can  observe,  from  the  ordi 
trap-door  of  the  American  Cteniza  californica. 

It  is  difficult  to  say  what  may  be  the  enemies  of  the  trap-don 
spider  against  which  such  ingenious  architecture  ha?  '      ■   -u 
and  such  vigilant  watch  is  exercised.    But  the  quite  u  stv 

niouy  is  that  these  8[)iders  leave  their  tubes  at  night  and  go  foi 
in  search  of  prey ;  or,  as  in  other  cases,  opi^n  the  lids  of  thei 
tunnels  and  spread  straggling  lines  near  by,  ui>on  which  poKsin 
insects  are  entangled  and  delayed  long  enough  to  allo\  lei 

to  pounce  upon  them  from  their  open  caves.     If  we  ■. iti 

accounts,  we  might  infer  that  the  enemies  which  the  tnijwhn 
spiders  most  dread  are  not  such  as  are  abroad  at  night.     E' 
dimtly  the  creatures  are  fearless  at  that  time — a  state  of  min 
which  doubtless  results  from  their  knowledge  that  they  are 
ijaratively  free  from  their  worst  enemies.     Th" 
ley  most  dread  may  therefore  be  reasonably  lu.  ^ 
diurnal   creatures,  and   not  among  those  of   nocturnal    hahi 
I  Among  these  foes,  at  least  one  of  the  most  formidable  and 
^Bistible  is  a  diurnal  insect,  the  female  of  tlie  terrible  digger  wi 
wliich  I  do  not  doubt  will  be  found  to  store  tn»p-door  spideni, 
well  as  tarantulas  and  lycosids.    There  is  no  evideii'" ':■•   "'n 
me  that  Pepsis  fnrmosa  inva<les  the  tunnel  of  the  .1  r 

order  to  dig  thorn  out.     Such  an  act  is  not,  iiiil 
powers ;  and,  reasoning  from  the  conduct  of  El 
liighly  probable.    But  we  are  not  yet  M-arruutod  in  ntti 
the  habit  to  her.    Some  lizard  or  mammal  that  uitghl  pull 
the  trap  with  its  claws  may  be  lo<ikod  for  as  also  a  ppol 
enemy  against  which  trap-door  spiders  erect  and  defond  tbei! 
ingenious  barrier. 

At  all  events,  the  spider  herself  It  well  aware  of  those  enpTnir 
Abb<S  Sauvages  invariably  found,  when  he  attempted  to  ■ 
door  of  *'  T  of  "th.    -  -    ■     ••  '  v 

that  th'-  was  on  v. 

it  force.    In  his  etlorln  to  pull  the  trrti»-<i<K»r  i 
tsuiiiM  J-  rk  it  down,  and  there  would  be  an  altenr  • 
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intil  his  purpose  was  accomplished.    It  Ls  the 
II,  ^.         loggridge,  Simon,  and  all  observers  who  have 

noted  the  point  at  all,  for  these  aaimals  to  hang  back  downward 
iuner  surface  of  the  door.  In  many  nests  which  I  have 
ri-  are  holes  along  the  outer  or  free  edge  of  the  door — the 
j>art  directly  opposite  the  hinge — which  mark  the  points  at  which, 
probably,  the  fangs  of  the  spider  had  been  fixed,  in  order  to  give 
it  a  strong  purchase  against  intruders. 

Ooe  of  the  most  curious  examples  of  relation  of  structure  to 

enomios,  or  perhaps  of  the  reaction  of  hostile  environment  and 

ngAiits  upon  structure,  is  found  in  a  territelarian  spider  (Cydo- 

ii(i  (runcaia).    This  aranead,  according  to  Hentz,  dwells  like 

v^»....r*  of  ltd  kind  iu  cylindrical  cavities  in  the  earth.    Though 

many  specimens  were  found,  he  nev- 
er saw  any  lid  or  closure  to  tlie 
aperture  of  its  dwelling.  The  very 
singular  formation  of  its  abdomen, 
which  is  as  hard  as  leather  behind, 
and  is  truncated  to  form  a  perfect 
circle,  induced  Hentz  to  believe  that 
when  in  danger  it  closes  its  dwelling 
with  that  part  of  its  body  instead  of 
with  a  trfti>door  or  lid.    This  con- 
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:tnre,  of  course,  needs  confirmation,  though  it  seems  not  iraprob- 
ibl?;  and  nne  may  imagine  the  intellectual  confusion  of  a  pursuing 
lemy  which  finds  its  prey  suddenly  disappearing  within  a  hole  in 
Ft'  ''Ut  which,  when  investigated,  presents  nothing  but  a 

where  certaiiilj^  a  hole  ought  to  have  been !    The 
lorsal  view  of  the  spider  is  given  at  Fig.  6,  the  side  view  at  Fig. 

•mA'iewof  the  creature  is  drawn  at 
H  appear  when  closing  up  the  opening 

to  its  burrow. 
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AUCHITECTFRE  AND  THE  ENVIRONMENT. 

liT  BAJiB  F£BRE£. 

THE  natural  conditions  that  are  eesontiol  for  successful  buiM 
ing  have  never  been  bettor  set  furth  llian  in  a  li  ' 
by  the  consul  Pliny  to  his  friend  Gallus  in  the  earl\  , 
first  century  of  our  era,  in  which  he  describes  his  ucwly-finisbi 
villa  of  Laurentinum. 

"  You  are  surprised,"  he  writes,  "  that  1  am  so  fond  of  ih; 
Laurentinum,  or  (if  you  like  the  appellation  better)  my  Lanrciu 
but  you  will  cease  to  wonder  when  I  acquaint  you  with  Ui 
beauty  of  the  villa,  the  advantages  of  its  situation,  and  tiie  exH 
tensive  prospect  of  the  sea-coast.  It  is  but  seventtien  ruile^  iu 
Rome;  so  that,  having  finished  my  affairs  in  town,  1  can  *  • 
evenings  here,  without  breaking  in  upon  the  business  of 
There  are  two  different  roads  to  it :  if  you  go  by  that  of  Lu 
turn,  you  must  turn  off  at  the  fourteenth  mile-stono;  if  by 
at  the  eleventh.  Both  of  them  are,  in  some  parts,  sandy,  whi 
makes  it  somewhat  heavy  and  tedious,  if  you  travel  in  a  carri 
but  easy  and  pleasant  to  those  who  ride  on  horseback. 

"  The  landscape  on  all  sides  is  extremely  diversified ;  the 
pect  in  some  places  being  confined  by  woods,  in  oi ' 
over  large  and  beautiful  meadows,  where  niinii 
sheep  and  herds  of  cattle,  which  the  severity  of  the  winter  h 
driven  from  the  mountains,  fatten  in  the  vernal  warmtb     ' 
rich  pasturage.     My  villa  is  large  enough  to  afford  all  li' 
accommodations,  without  being  extensive.    The  porch  before  it 
plain,  but  not  mean,  through  which  you  enter  into  a  p(    '  ■  -     '  l] 
form  of  the  letter  D,  which  includes  a  small  but  agn. 

"This  affords  a  very  commodious  retreat  in  bad  weather,  ne 
only  as  it  is  inclosed  with  windows,  but  particularly  ns  it 
sheltered  by  an  extraordinary  jirojection  of  the  roof.  From  tli 
middle  of  this  portico  you  pass  into  an  inward  court,  extn'mel 
j)leasant,  and  thence  into  a  handsome  hall,  which  runs  out 
ward  the  sea;  so  that,  when   there  is  a  southwest  wind,  it 

•ntly  washed  with  the  waves  which  spend  themselves  at  thi 
ftwit  of  it 

■'  On  every  side  of  this  hall  tliere  are  either  foldJnjr-«loor» 
equally  large,  by  which  means  ynu  ha^ 
I  it,  and  the  two  sides,  n«  it  were,  of  thre' 

from  the  back  part  you  see  the  middle  court,  the  portico,  an< 
ii  1 ;  and  1>  '  ■■'••' 

1  porch,  ^^ 

and  mountains  which  are  i<c<.<u  at  a  diKtanoo.    On  the  left  h 
of  this  hall,  somewhat  farther  from  iho  boo,  lies  a  largo  draw- 
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?-r«-iiii ,  tiuil  beyond  that  a  second  of  smaller  siz»>,  which  has 
window  to  the  rising  and  another  to  the  setting  sun;  this 
jewise  a  prospect  of  the  sea,  but,  being  at  a  greater  dis- 
is  less  incommoded  by  it.    The  angle  which  the  projection 
ball  formb  with  this  drawiug-room,  retains  and  increases 
wannth  of  th«  sun;  and  hither  my  family  retreat  in  winter 
!  perform  tlieir  exerciaeH :  it  is  sheltered  from  all  winds  except 
which  are  generally  attended  with  clouds,  so  that  nothing 
■  iri  place  iisoless,  but  what,  at  the  same  time,  destroys 
f;i,  'H.T. 

"Contignous  to  this  is  a  room  forming  the  segment  of  a  cir- 
the  wintlows  of  which  are  so  placed  us  to  receive  the  sun  the 
lole  day;  in  the  walla  are  contrived  a  sort  of  cases,  which 
itain  a  collection  of  those  authors  whose  works  can  never  be 
t<K>  oft«»n.  Thence  you  pass  into  a  bedchamber  through  a 
Minagu  which,  being  boarded  and  susjiended,  as  it  were,  over  a 
fc>VL'  which  runs  underneath,  tempers  the  heat  which  it  receives 
Ld  conveys  to  all  purls  of  this  room.  The  remainder  of  this 
be  of  the  house  is  appropriated  to  the  use  of  my  slaves  and 
leedmen  ;  but  most  of  the  apartments  are  neat  enough  to  receive 
■y  of  my  friends. 

■  "  Ia  the  opposite  wing  is  a  room  ornamented  in  veiy  elegant 
mskVai  uext  to  which  lies  another  room,  which,  though  large  for  a 
^lor,  makes  but  a  moderate  dining-room  ;  it  is  exceedingly  well 
pumed  and  oulightened,  not  only  by  the  direct  rays  of  the  sun, 
Bt  by  th«ir  reflection  from  the  sea.  Beyond  is  a  bedchamber, 
igother  with  its  anteroom,  the  height  of  which  renders  it  cool 
P  samtner;  as  its  being  sheltered  on  all  sides  from  the  winds 
B  '  Ml  in  winter.    To  this  ajmrtment  another  of  the  same 

Lp  1  by  one  common  wall.    Tlience  you  enter  into  the 

■and  and  spacious  cooling-room  belonging  to  the  bath,  from  the 
Bposil^!  walls  of  which  two  round  basins  project,  sufficiently 
Krgc  to  swim  in.  Contiguous  to  this  is  the  perfuming-roora,  then 
■e  sweating-room,  and  next  to  that  the  furnace  which  conveys 

B'  * '  to  the  baths;  adjoining,  are  two  other  little  bathing- 

K>  ied  np  in  an  elegant  rather  than  costly  manner;  annexed 

k  tlii^  is  a  warm  bath  of  extraordinary  workmanship,  wherein 
■e  may  swim  and  have  a  prospect,  at  the  same  time,  of  the  sea. 
I  "  Not  far  hence  Rtands  the  tennis  court,  which  lies  open  to 
p  f"  the  afternoon  sun.     Thence  you  ascend  a  sort  of 

B-     .  itung  two  entire  apartments  below;  and  there  are 

ma  isamo  number  above,  besides  a  dining-room  which  commands 
I  "of  the  sea,  together  with  the  beautiful 

ri  . 'i'se<l  ujKm  the  coast.    At  the  other  end 

I  »  second  tnrrot.  in  which  is  a  room  that  receives  the  rising 
Bd  the  Betting  snn.     Behind  this  is  a  large  repository,  near  to 
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which   is  a  gallery  of  curiosities,  and  undemeatb   a   spacioiwl 
diniug-i-ooni,  Avhere  tho  roaring  of  the  sea,  even  in  a  Ktorm,  isl 
hfiard  but  faintly;   it  looks  upon  the  garden  and    ■  'siwX 

which  surrounds  tho  garden.     The  gestalio  is  encorapu.  .. ..  .. iUii 

box-tree  hedge,  and,  where  that  is  decayed,  with  rosemary:  fn 
the  box,  in  those  parts  which  are  sht^lten-d  by  tlie  bu 
serves  its  verdure  perfectly  well;  but  where, by  an  opi;.  .  . ;  ... 
it  lies  exposed  to  the  spray  of  the  sea,  though  at  a  grcot  distAOOH, 
it  entirely  withers. 

"  Between  tlie  garden  and  this  gestalio  runs  a  shady  plantation 
of  vines,  the  alloy  of  which  is  so  soft  that  you  may  walk  b*i»- 
foot  upon  it  without  any  injury.    Tho  garden  is  chi< 
with  fig  and  mulberry  trees,  to  which  this  soil  is  as  i, 
it  is  averse  to  all  others.    In  this  place  is  a  banqaoting-roomJ 
which,  though  it  stands  remote  from  the  sea,  enjoys  a  [^ 
nothing  inferior  to  that  view:  two  apartments  run  aro  . 
back  part  of  it,  the  windows  whereof  look  upon  the  entrance  on 
the  villa,  and  into  a  very  pleasant  kitchen  garden.    Hence  an  inJ 
closed  portico  extends,  which  by  its  great  length  you  might  eap-t 
pose  erected  for  the  use  of  the  public.     It  has  a  range  of  windowa 
on  each  side,  but  on  that  which  looks  toward  the  sea  tliev  anJ 
double  tho  number  of  those  nest  the  ganlen.    When  the  wi^atheri 
is  fair  and  serene,  these  are  all  thrown  open ;  hut  if  it  "' 
on  the  side  the  wind  sets  are  shut,  while  the  others  ■_:,-_ 

closed  without  any  inconvenience.  ^fl 

"  Before  this  portico  lies  a  terrace,  perfumed  with  i^H 

warmed  by  the  reflection  of  the  sun  from  the  portico,  .  ofll 

retains  the  rays,  so  it  kue])s  o<f  the  northeast  wind ;  and  it  is  nJ 
warm  on  this  side  as  it  is  cool  on  tho  opposite ;  in  H 
it  proves  a  defense  against  the  southwest ;  and  tlj 
means  of  its  several  sides,  breaks  the  force  of  tho  winds  fronl 
whatsoever  point  they  blow.  These  are  some  of  its  winter  advanJ 
tages:  they  are  still  more  considerable  in  summer;  for  at  thafl 
season  it  throws  a  shade  upon  tho  terrace  during  nil  the  fornq^H 
as  it  defends  the  gestalio,  an<l  that  part  of  the  garden  which  'SI 
contiguous  to  it,  from  tho  afternoon  sun,  and  casts  a  gnrator  oil 
less  shiide,  as  the  day  either  increases  or  decreases ;  hut  tho  pcrJ 
tico  itself  is  then  coolest  wlien  the  sun  is  most  scorching — that  v\ 
when  its  rays  fall  din-ctly  upon  the  roof.  To  these,  its  benefita.  ll 
IpQUst  not  forget  to  add  that,  by  setting  open  the  w 

■rostern  breezes  have  a  free  draii"'*   ■■"■1  by  that  mi.-.. J 

■>lowjd  ftir  is  prevented  from  Bt;i  On  the  upper  CTiiJ  ofl 

till-  ferrncc  and  portico  stands  a  detaeliud  '  ^ 

jWhich  I  call  my  favorite;  and  indeed  it  is  ,  ,. 

Brected  it  myself.    It  ronlnins  a  very  warm  iv  , 

of  which  looks  npon  the  tcrmco,  tlie  other  has.  a  %  ivw  ol  Uie  n^-oA 
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I  both  lie  exposed  to  the  sun.  Through  tlie  foldiiig-doora  you 
I  tho  opposite  chamber,  and  from  the  window  is  a  prospect  of 
|iocl<K4«M]  ]K>rtico. 

I*  On  that  side  next  tlie  soa,  and  opposite  to  the  middle  wall, 
■ids  a  little  elegant  recess,  which,  by  means  of  a  glass  door 

■  a  curtain,  is  either  laid  into  the  adjoining  room,  or  separated 
■D  it.     It  contains  a  couch  and  two  chairs.    As  you  lie  upon 

■  couch,  from  the  feet  you  have  a  prospect  of  the  sea;  if  you 
U;  behind,  yon  see  tho  neighboring  villas;  and  from  the  head 
p  luive  a  view  of  the  woods ;  these  three  views  may  be  seen 
Bier  distinctly  from  so  many  different  windows  in  the  room,  or 
\\  '  '  '  !i<>r  in  one  coniuseil  i)rospect.  Adjoining  this  is 
b<  ,  which  neither  the  voice  of  the  servants,  the  mur- 
Iring  of  lljo  sea,  nor  even  the  roaring  of  a  tempest  can  reach ; 
I  '  '  ■  iiig,  nor  tho  day  itself,  can  penetrate  it,  unless  you  open 
t  ..s.  This  profound  tranquillity  is  occasioned  by  a  pas- 
ke  which  separates  the  wall  of  this  chamber  from  that  of  the 
nlen;  and  tlias,  by  means  of  that  intervening  space,  every 
■se  is  precluilod.  Annexed  to  this  is  a  small  stove-room,  which, 
tc>]i«nLng  a  little  window,  warms  the  bedchamber  to  tho  dogrto 
ibeat  r«^uin<d.  Beyond  this  lie  a  chamber  and  antechamber, 
kiob  enjoy  the  Kun,  though  oblicjuely  indeed,  from  tho  time  it 
wn  till  the  afteruKon.  When  I  retire  to  this  garden  apartment, 
nncy  myself  a  hundred  miles  from  my  own  honae,  and  take 
rtlcular  pleasure  in  it  at  the  feast  of  tho  Saturnalia,  when,  by 

■  license  of  that  season  of  festivity,  every  other  jiart  of  my  villa 
bonds  with  the  mirth  of  my  domestics;  tlius  1  neither  inter- 
bt  their  divei  <tions  nor  they  my  studies." 

iThi  '    '  ^"  letter  was  written  in  a  civilizati(jn  different 

■ID  '  >'iciety  and  culture  were  developed  in  another 

bit ;  vet  the  principles  it  so  clearly  illustrates  are  as  much  in 
Ice  to-day  as  they  were  then,  and  the  lessons  it  teaches  as  im- 
pant  to  us  as  they  were  inleresting  and  profitable  to  the  friend 
phom  they  were  addressed.  It  matters  not  that  the  descrip- 
k  is  of  a  buililing  erected  more  than  eighteen  hundred  years 
B,  which  has  long  since  passed  from  the  face  of  the  eartli.  The 
bhR  involved  in  its  construction  are  as  real  to-day  as  when  the 
ler  was  freshly  written,  and,  great  as  is  its  archaeological  inter- 
lit*  chief  merit  is  the  admirable  way  in  which  it  describes  the 
HH  ^'.     Pliny  was  not  an  architect,  but  he  was  a  man 

pRei.  .   ation,  a  student  of  nature,  and  possessed  of  sound 

■inioa  sense,  which  he  never  exercised  to  better  advantage 
k'  '  this  building.     His  descrijition  sliows  us 

I'  i  c<m3ideratioTi,  fir.st,  last,  and  all  the  time. 

It  iihould  bo  obaervod  in  constructing  a  house.  Coupled  with 
Ban  the  conditiomi  imposed  by  the  environment,  the  taking 
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^V      ndviintage  of  the  natural  situation,  the  di'-^  •  J^| 

^1        lii^at  of  the  sun,  the  requirements  of  tomj  ''Wk 

^H  of  which  must  receive  due  attention  in  good  and  oconornic  IraSJ 
^B  iug.  Ornamentation,  decoration,  design,  ffiisthetic'*^  •  — '  o^ 
^B        elements  which  are  popularly  supposed  tocotni"  ,r^| 

^^         are  either  n(>glected  altogether  or  put  to  one  m  ^*^| 

L^  may  receive  attention  after  essential  things  h;^  .<.  ...  „  ^ .  .„,.4^H 
^1  The  Romans  were  fond  of  ornament,  they  loved  to  OTerliMM}^| 
^1  structures  with  decorations  of  all  kinds,  and  the  numb^| 
W  statues  employed  in  some  of  their  public  buildings  waA  piUI 
ious ;  but  Pliny's  letter  shows  that  there  were  at  leai^t  sotn«*  atounj 
tiiem  who  looked  at  architecture  tlirough  the  Inns  »«f  cummca 
sense,  and  it  is  to  them  we  must  go  in  our  search  aft«r  truth.  j 
Adaptation  to  its  use  was  the  cliief  element  in  Pliny'a  villa,  tJij 
sis  on  which  it  rested,  and  the  plan  on  which  it  vi.       '  t 

hero  was  no  insistence  on  the  beautiful  or  the  elevui 
tic  form  to  the  chief  place,  but  everything  was  arranged  a«  caA 
venieuce  dictated  or  sense  suggested,  and  all  wa»  in  con-  • 

admirably  suited  to  the  requirements  of  the  owner.     1;  i 

these  things  that  lie  found  satisfaction,  while  if  any  part  wnl 
arranged  with  elegance,  so  much  the  better ;  but  as  long  ^M 
was  comfortable,  as  long  as  liis  windows  opened  on  mfre^^l 
views,  as  kmg  as  tvery  advantage  was  taken  of  Ihe  sha^^| 
summer  or  the  heat  of  the  sun  in  winter,  as  long  ns  there  ilPI 
convenient  and  accessible  places  of  retreat  as  well  as  atnpM 
rooms  in  wliich  to  entertain  the  guests,  there  was  nn  fault  M 
be  found,  and,  as  tlio  owner  was  satisfird.  who  conld  coni|ilain  ? 

The  pleasure  that  Pliny  derived  from  his  villa  ib  in  ettnkin^ 
contrast  to   the  dissatisfaction   that  is  ■  .I   witli  , 

buildings  of  all  kinds— not  dwellings  aloii  ior«jsani  , 

churches  ami  public  buildings;  with  those  erected  in  an  inex] 
pensive  way,  and  those  on  which  unlimited  s  '  '  - 

pend<.«l.     The  fault-finding  is  not  a  subdued  i  _     - 

eral  and  outspoken,  and,  in  the  absence  of  any  other  objoflM| 
aimed  at  the  architect,  sometimes  with  a  vigor  that  shoul^H 
sufficient  to  arrest  his  attention.  And  tlie  nrchJtect.s  are  Iar|H 
to  blame;  for,  as  the  leaders  in  the  architectural  movoment,  thH 
natnrany  have  a  fuller  acquaintance  with  the  subject  than  a  man 
Vho  builds  but  one  house  in  a  lifetime,  .and,  if  they  do  not  cor^ 
rect  errtirs  in  construction,  it  is  difficult  to  sm  who  qH 

iield  responsible.    Tho  reasfjns  for  this  stato  of  things  ; i(M 

Every  man  who  undertakes  to  build  a  house  seeks  to  makt*  it  4 

mtwlel  dwelling  in  which  the  faults  of  every  other  ' 

i»  acquainted  with  will  be  corroct4'd,  and  evorythiu.,   ..........   I 

to  suit  his  idea.«i  of  cnmfort  and  utility.  Ho  begins  with  wtdlj 
defined  views,  knows  exactly  what  be  waote,  and  laya  thero  >««■■ 


ABCnrTECTURE  AND   THE  ENVIRONMENT. 


199 


^^^Krliitect.  llip  latter  nndortakes  to  pleaso  his  client  as  beijt 
^^Bny  nixl  pi-epare» — a  design.    Possibly  the  plan  is  in  acoonl- 

anco  with  the  programme  laid  down,  but  it  is  by  a  picturesque 

-*  --■   -  .1  pleasing  elevation,  a  beautiful  drawing,  that  he  hopes 

.  ate  tho  oyo  and   fancy  of  his  customer.    Other  archi- 

have  made  their  reputation  bj'  their  exteriors,  and  the  most 

^  "^iil  of  all  has  obtained  his  fame  by  some  great  structure 
n^  •;.iiie  aurpa-seos  in  beauty  any  offered  by  his  competitors, 

^Like  a  (lock  of  sheep  blindly  following  the  leader,  they  go  on  ]ire- 
HRritig  design  after  design,  such  as  it  is  supposed  the  client  will 
^Kke,  until  an  immense  portfolio  of  pictures  will  bo  accumulated 

which  may  l)e  very  pleasing  to  look  at,  but  which  are  simply 

idrawingn  intended  to  catch  the  eye.  The  plan,  the  an-angement 
^p  the  parts  of  tho  house,  the  convenience  of  the  occupants,  ami 
KT'  inns  are  too  frequently  left  to  be  filled  in  after- 

Mt  .    to  fit  the  exterior  instead  of  the  exterior  being 

^■atle  to  express  them. 

^k^rchitectnre,  in  fact,  has  ceased  to  bo  an  art,  and  has  become 
^^Ipiion.  Wo  have  styles  in  architecture  just  as  we  have  styles 
^tiIre.Hs,  and  the  changes  in  public  taste  are  as  capricious  in  the 
^ko  OA  in  the  other.  Tho  rule  of  fashion  is  the  most  arbitrary 
^pitl  idiotic  form  of  government  to  which  human  beings  have 
Brer  submitted  themselves,  and  it  is  not  less  so  in  architectun- 
Hiau  in  dross.  Our  buihlings  are  put  up  now  in  one  style,  now 
Bn  another,  not  because  one  is  more  suited  to  tho  purpose  of 
■t'  ture,  not  because  it  is  better  adapted  to  the  climate, 

Bi:  .  .  ,.:U8e  it  more  freely  expresses  our  culture  and  our  civili- 
Hfetion.  but  becaase  wo  want  a  change— because  our  streets  are 
^kuriug  monotonous,  because  we  must  alter  our  structures  to 
^HRlonu  to  tlio  new  style,  and  thereby  give  evidence  of  an  im- 
HtovmI  tast«  and  furnish  profitable  work  for  the  architect  and 
^■oorl  •  '  -  ',.  labdring  man.  As  to  what  is  behind  all  this — 
■ho  -  If,  the  part  which  calls  the  fa<,'adii  into  being,  to 

which  it  is  really  not  more  than  a  lid  or  screen  to  shut  out 
Ml  ■  ■'  -  ryes — it  does  not  matter.  An  Italian  front  does  not 
^.  inply  an  Italian  house,  nor  a  Moorish  facade  suggest 

^■le  rich,  luxurious,  sensual  life  of  ihe  south.  Variety  is  indeed 
^pie  spice  i>f  life,  and  it  is  an  admirable  idea  to  give  a  diveraity  to 
Hor  strevts  and  erect  ornamental  fa^-ados  to  our  buildings;  but 
^vlien  we  pass  over  all  thought  of  convenience,  of  utility,  of 
Bdaptatiun  to  natural  conditions,  and  judge  of  buildings  solely 
fcffc&gae  one  is  hotter  Imiking  than  another,  we  have  passed  the 
^Bivi  i  '1  sense  and  absurdity. 

W     !•  I  -11  point  of  view  it  is  a  misfortune  that  build- 

ings nioAt  be  used.    Were  they  only  intended  to  be  looked  at, 
could  they  bat  be  preserved  in  glass  cases  in  the  galleries  of  some 
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gigantic  museum,  there  would  be  no  complaints,  T'--  r.-iiilf.fin.i;! 
no  grumblings.    If  houses  were  not  to  live  in.  : 
pursue  their  occu])atiou8  without  iuconvenien' 
and  windows  and  turrets  and  ull  sorts  of  ki 
hearts'  content.    Unfortunately,  tliis  id^al  state  cau  never  b«  ml- 
izod;  and.  ns  people  must  conform  to  the  designs  of 
must  have  turrets  where  they  do  not  want  them,  wim 
they  are  least  needed,  and  all  sorts  of  beautifications  because  tbejr 
are  in  the  latest  style — tliere  is  constant  conflict  1'  *  '      ' ' 

and  occupant,  between  architect  and  client.  Noi 
else  Ije  expected  when  buildings  are  judged  solely  by  ihwir  ■•• 
thetie  ar)pi"firance.  The  history  of  architecture  carries  tJio  com- 
forting assurance  that  structures  can  be  both  boautiftil  and  u»)- 
ful ;  and,  in  fact,  in  the  best  buildings  the  two  eleroento  are  im 
closely  united  as  to  be  scarcely  distinguished.  In  our  time,  how- 
ever, attention  is  paid  to  only  one  of  them,  and  it  is,  therefore, 
impossible  to  obtain  satisfactory  results. 

Writers  on  architecture  make  a  broad  distinctiou  Ix'twwn 
construction  and  architecture,  claiming  that  they  are  two  diffrr- 
ent  things,  and  that,  while  all  architecture  is  i  .'dl 

construction  is  not  architecture.     Never  was  a  prxh 

ductive  of  more  perverted  ideas.    A  factory  is  not  architechind, 
because  it  is  plain,  unadorned  construction.    Put  on  ina- 

raent,  adtl  a  fancy  roof,  a  cornice,  and  a  balcony,  anii  ncf- 

becomes  architectural,  though  none  of  these  things  havo  anglii 
to  do  with  the  uses  of  tjje  building,  but  freijuontly  conH;  " 
them.  Such  a  definition  may  bo  maintained  in  «>rder  ■ 
certain  limitations,  but  it  is  clearly  absurd  to  say  that  a  building 
only  prop<Tly  comes  within  the  province  of  architi'cture  when 
certain  mljuncts  are  added  to  it  which,  while  they  may  incraaaB 
its  H'sthetic  appearance,  detract  from  its  usefulness. 

The  history  of  architecture  is  the  story  of  the  attempt  of 
to  adapt  hifl  life  to  the  environment  in  which  he  is  placed, 
Abipone  nmlnr  his  mat,  the  Assyrian  in  his  tliick-\v 

of  brick,  the  Roman  in   his  conveniently   arnuiged    » 

me<liR'Val  baron  in  his  castle,  the  French  monarch  in  Iiiti  richlj 
teppointed  i)alace,  are  but  so  many  instances  of  the  ' 
blimate  and  geological  conditions,  nature  of  the  8oil,  \ 
tho  land,  extent  of  intercourse  with  other  peoples,  tempemtT 
rainfall,  manner  of  living,  and  many  other  ph- 
havi>  caused   the  evolutiiiU   of    various  grades 
which  thus  exprosji  themselves  in  vieible  form.    In 
buildings  were  of  cl.i-    '        ■      *'    "  -■      tho  onV" 
latiil  afTorded.    In   (  stone, 

te  f   and  wi^ily  obtained.    The  incdinnal  \ 

'h  ..  "    ■  ">■'  -=iy  guarded  fortress, bocau«e  in.t  i'.uuh 
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^r^^VMettle<l  c-  and  was  infested  with  freebooters.    A 

Htange  passed  o\  ly;  laws  were  enforced,  police  reguhv 

Bbns  mode,  society  became  settled  and  calm,  fortifications  dis- 
K]i  '         !  in  their  place  arose  chutoaux  and  pleasant  villas 

W>\-  imirably  suited  to  a  free  and  peaceful  life.     Each 

style,  in  fact,  originated  in  the  various  operations  of  natural  con- 
I^UoDs  ;  each  form  had  an  evolution  of  its  own,  that  had  as  defi- 
^pta  and  as  readily  ascertained  causes  as  those  which  produced 

the  evolution  of  any  other  form  of  culture.  Reason  and  common 
^Bnao,  usefulness  and  intention,  were  the  great  factors  on  wliich 
Hi  architecture  rested ;  and  when  these  things  were  neglected — 
HliOD  an  arbitrary  decree  of  fashion  or  the  development  of  a  new 
^HHto"  became  the  criterion  by  which  all  buildings  were  judged 
^^Bbiitocture  fell.  This  calamity  occurred  with  the  introduc- 
Hon  of  the  Renaissance  in  the  fifteenth  century,  and  its  results 
^■e  still  apparent. 

B  Natural  conditions  are  apt  to  be  forgotten  in  this  busy  life  of 
Hnrs.  We  have  no  time  to  spend  in  applying  the  problems  of 
^Mmpective  to  architecture  as  did  the  ancient  Greeks  when  they 
^pod  curved  lines  instead  of  straight,  in  order  to  correct  the  dis- 
»>    '  il  by  distance.     Our  crowded  cities,  where  land  has 

■ji  .  iijus  prices  per  foot,  afford  no  opportunity  for  taking 

HSvantage  of  the  couvenionces  of  an  ample  site.  But,  though  we 
Kay  not  be  able  to  concern  ourselves  with  such  matters,  there 
^re  a  multitude  of  other  details  that  can  bo  attended  to  which  are 

now  more  or  less  neglected,  and  which,  were  they  intelligently 

•r,.......)    ..vould  remove  much  of  the  present  reproach  from  our 

w  ire. 

■     For  uwiny  hundred  years  architecture  has  been  occupied  with 
K>lviug  problems  presented  by  Nature.     In  earlier  times  life  was 
^btnparatively  simple,  and  artificial  needs  were  few  and  easily 
HtUBfied.    Now,  however,  we  have  countless  mechanical  contriv- 
Hu:mi  that  have  entered  closely  into  our  lives,  and  the  problems 
■I  arohitoctore  take  a  different  range.     Steam  and  electricity 
Bare  revolutionized  society.    They  have  brought  the  furthermost 
Bitrts  of  the  earth  into  intimate  connection.    Our  lives  are  one 
Hmtinuous  harry,  and  the  laggard  is  soon  left  behind  in  the  rapid 
Harch  of  "  ^^.     In  the  cities  land  is  scarce  and  valuable,  and 

^bom  IB  •  )'3  had  by  expanding  upward  instead  of  later- 

^By.     Invenlivo  genius  hns  supplied  us  with  elevators,  steam 
^pat,  electric  light.     Questions  of  public  safety,  correct  sanita- 
^BOy  |pi»r«ls«  m^inst  fire,  protection  against  burglary,  safe  means 
^^^^[  ind  egress,  have  formed  other  conditions.    Tlie 

^PRk<i  <..  .......^i...ctures.  the  making  of  artificial  building  materi- 

W^,  as  iron  and  glos?;,  have  given  us  new  forces.  New  methods 
^K  imsineiB  and  the  constant  and  rapid  introduction  of  new  occu- 
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pations  have  presented  fresh  problems  witli  viucu  to  <!•.»;.    i'^-~- 
increase  of  great  corporations,  the  building  of  railroads,  neir_ 
forms  of  transportation  by  water,  the  changes  of  life  in 
state,  have  caused  new  difficulties  for  the  architect,  r"     •'  -'^■■-'•"i 
must  be  correctly  solved  if  we  are  to  make  any  true  j 

In  our  houses,  stores,  office-buildings,  hotels,  homes,  fttcTtitriM, 
machine-shops,  depots  of   construction,  warehouses,  c)""^'*- 
dwellings,  and  places  of  amusement,  there  is  a  constant  • 
the  application  of  new  ideas  and  the  devising  of  new  t 
The  W(jrk  that  is  before  our  architects  is  immense,  and  :. 
in  which  they  apply  themselves  to  it  will  largely  influence  onr 
future  advancement.    Yet  in  the  face  of  all  this   ' 
styles  waxes  furious;  and  if  one  obtains  a  hami 
than  his  neighbor,  he  is  told  not  to  complain  of  its  inco&voi- 
iences,  but  to  be  satisfied  that  he  has  got  so  much.    There  nf  vi^ 
was  a  time  when  the  need  of  a  practical  architecture  was  m<ir>! 
pressing  than  now,  and  there  never  was  a  time  when  it  wa«  90 
persistently  neglected. 

And  what  is  a  practical  architecture  ?    Is  it  one  in  whi'b 

kl)eauty  is  sacrificed  to  utility,  where  plainness  is  to  be  j 
to  ornament,  where  art  is  subordinated  to  engine""-'"''  -     .^. •■>  ... 
all;  we  can  have  beauty  and  utility,  art  and  eiu  i,'.  nil  in 

one  building,  and  still  be  i)ra<'tical  and  in  line  wit) 

ural  work.    It  is  true  that  many  "practical"  bi _. 

tremely  ugly,  and  many  great  works  of  engineering  cmino 

hideous.    It  is  small  wonder  at  times  that  there  is 

against  the  practical  and  a  demand  for  more  of  the  be-i 

the  error  here  is  as  great  as  when  beauty  is  sacrificed  ti>  ntilit] 

Use  is  by  no  means  pynonymous  with  ugliness, ." 

important  to  combat  such  a  view  as  to  condemn  >  inf 

because  they  are  useless.    Practical  architecture  does  not  impl^ 

any  corapromiso  between  the  two  elements,  but  it  doee  im| 

strict  application  of  crminion  sense  to  all  material  things. 

is  no  reason  why  architecture  should  be  denied  the  treat 

from  the  point  of  view  of  sound  sense  that  is  given  to  every  ( 

department  of  thought  and  progress;  it  is  t<io  closely  ivrnni 

with  the  necessities  of  life  to  lie  made  the  victim 

There  is  scarcely  a  limit  to  the  number  of  f* --    -..•  aci^- 

lect  of  natural  conditions  that  may  bo  gath'  the  archi' 

itecture  that  jirevaila  among  us.    In  the  searth  ! 

the  demand   for  impressive  facades,  the  taste  r.    .   ;.., 

ornament,  and  a  most  singular  appreciation  of  the  odd,  the  gro 

Ltesque,  '  "        'lere  is  little  att<-ntion  1      ' 

nrhich  r  nt  and  are  of  really  v; 

Windows  are  arranfrod  to  suit  a  symmetrical  facade,  whethiT 
kt  are  needed  for  the  rooms  or  not.  and.  vnaa 


they  are  josi 
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rhere  it  is  possible,  little  attentiou  is  given  to  tho  direction  of 

I Ihe  sunlight  in  order  that  the  liviug-rooms  may  receive  tho  full 
buefit  of  the  natural  warmth,  nor  are  those  rooms  where  it  is 
k  ueeded,  or  minor  offices,  relegated  to  the  exposed  side.  Tho 
Bst  important  external  feature,  the  door,  is  seldom  adjusted  to 
■  climate.  Even  in  large  office-buildings,  hotels,  and  churches, 
Bere  there  should  be  ample  space  for  every  structural  conven- 
ience, the  door  is  frequently  of  cramped  dimensions,  and,  instead 
of  being  preceded  by  a  porch,  which  would  be  an  integral  part 
of  the  architecture,  and  which  is  absolutely  essential  in  our  long, 
cold,  damp  winters,  is  boarded  up  with  "  storm-doors  "  that  are 
aot  only  hideous  in  design  but  an  actual  obstruction.  With  tho 
rapid  increase  in  the  value  of  land  which  has  taken  place  in  all 
our  large  cities  in  late  years,  a  wild  fear  lest  any  inch  be  wasted 
has  resulted  in  a  compactness  of  plan  that  is  frequently  painful. 
The  housekeeper  longs  for  the  roomy  closets  and  ample  store- 
rooms of  tho  old  buildings;  the  fine  hall  that  once  formed  an 
imposing  and  appropriate  entrance  has  given  place  to  the  narrow 
entry  through  which  it  is  frequently  impossible  to  carry  tho 
hirger  articles  of  furniture.  The  same  difficulty  is  experienced 
sharp,  frequeut  turns  which  characterize  so  many  stair- 
Bedrooms  are  pushed  into  corners  where  they  seldom 
the  benefit  of  pure,  free  air  and  the  heat  of  the  sun,  for  no 
reason  than  that  space  is  required  for  ample  reception-rooms 
I  state  apartments,  which,  though  used  comparatively  seldom, 
[treated  as  the  most  important  part  of  the  house. 

le  same  indifference  to  the  true  ends  of  building  are  to  be 
noted  in  public  edifices  as  well  as  in  private  ones.  Offices  are 
small  and  frequently  without  light.  In  many  churches  it  is  im- 
|BOsaible  either  to  see  the  preacher  or  to  hear  him,  and  some  of  our 
^^ic  halls  are  not  much  better,  while,  as  a  crowning  touch,  the 
^Hb  are  placed  so  close  together  as  to  render  them  the  very  acme 
^Pniscomfort  to  all  but  dwarfs.  Nor  are  these  structural  ditler- 
TOoes  the  only  ones  that  call  for  improvement.  There  are  a  mul- 
jde  of  modern  contrivances  that  are  yet  in  an  undeveloped 
Questions  of  drainage,  of  heating,  of  artificial  light,  of  cle- 
ars, of  protection  against  fire,  of  ventilation,  and  the  very 
KDS  of  supporting  life,  are  not  seldom  denied  us  in  structures 
astound  us  by  their  size  and  which  have  cost  vast  sums.  It 
^ot  because  these  tilings  are  expensive  that  they  are  neglected, 
nor  because  they  are  out  of  the  range  of  our  mechanical  powers, 
but  because  they  are  looked  upon  as  adjuncts  to  the  buildings  to 
be  taken  up  at  some  later  time  and  are  then  never  given  the  strict 
attention  they  require.  A  draughtsman  who  has  prepared  a  de- 
sign that  captivates  him  by  its  beauty,  and  seems  destined  to  win 
a  mach'desired  prize  by  its  mere  art  superiority  over  other  draw- 
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ings,  is  too  apt  to  forget  that,  after  all,  be  hAS  neglected  tJie  oon- 
sideration  of  utility;  ami  that  on  tho  perfection  of  the  adaptatio 
of  the  structure  to  human  needs  mast  depend  its  real  VftlttO,ita* 
true  measure  of  success. 

The  Great  Pyramid  of  Egypt,  which  is  among  tho  most  ancient 
monuments  in  the  world,  has  survived  for  thousauids  of  ;. 
cause  each  stone  had  a  definite  place,  in  which  it  was  sot  • 
greatest  care.    It  owes  its  size  and  its  endurance  t«  a  etrict 
tention,  on  tho  part  of  its  builders,  to  small  things,  ni  '  '' 
cise  of  an  almost  limitless  patienc*.    It  teaches  a  proi 
that  in  architecture  no  single  thing  is  too  unimportant  to  be 
treated  in  the  best  way;  and,  though  we  need  not  seek  *  ■  ■ 
buildings  whoso  permanency  will  bo  of  the  type  of  the  i 
of  Cheops,  we  can  at  least  apply  to  our  etructxirea  the  same 
for  the  minor  parts,  believing  that,  as  the  members  are,  90  ' 
the  whole  be. 

Architecture  must  express  the  life  of  any  people  it 

successful.    It  is  this  which  makes  former  styles  so 

and  it  is  this  element  that  is  so  satUy  wanting  in  onr  own.    Wl 

must  not  make  our  lives  conform  to  our  buil' 

ings  must  conform  to  our  lives.    They  must  >    -  ; 

culture  and  our  tastes,  but  the  land  in  which  we  live  and  the 

vironment  in  which  we  are  placed.    This  can  i 

plishe*!  by  erecting  buildings  for  their  exterior  oti  ! 

architects  learn  to  treat  the  plan  and  disposition  of  the  buiidic 

as  the  ckiof  part  of  tho  structure  we  can  never  hope  to  be 

the  discomfort  that  makes  so  much  of  our  daily  lifo  uubeat 

The  Qotliic  builders  achieved  success,  not  because  their  buiW 

were  beautiful  only,  but  because  they  filled  every  natr  ••  ' 

ment.    It  is  impossible  to  delmle  ourselves  with  the  t 

we  are  equally  successful  simply  because  we  haj)pen  to  Ijvu  in 

house  with  a  Gothic  front,  but  which  subjects  us  to  hourly 

noyances  by  the  total  absence  of  tho  conveniences  and  necostsarii 

of  modern  daily  lifo. 


DoTAXT,  Boid  Prof.  Uarstmll  Ward,  in  the  nritiah  AMixiUtJoD,  ooRlit  to  ' 
tnaght  in  pnLool«  liccmisc  of  the  inlcrcsl  which  Ihf 
a  ohtltl  and  (he  case  wilh  whirh  It  can  bv  taught.     1 

latoD  th<i8o  powers  of  accurnt«  ot)H«rratiuD  and  comparison  luid  coomiU 
recordinj:  of  results  bo  miirli  needed  by  oil,  and  which  coinii  oatunill/  to  1 
who  ore  Dot  loo  maoli  ander  the  bane  of  a  mere  Instruetluo  Hjntcin.    Tbe  raliut 
•nch  tMflr  '■■■•--  1,, 

any  jtiotv 

ot  battle*  mill   i.itlivr  ert'Utt.     Thr 
obmpest,  the  cliyinc«t,  and  iho  mi' 
chihlren  thr  powi^r  nt  nhwrvotion  and  ootnpari*ao  direct  vith  ootare,  aad  tHr 
Word  t«aohlog  them  to  genernllts. 
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WHAT  IS  INDrVIDUALISM  ? 
Bt  M.  IUNT)FIEIJ>-J0NES,  m.  d.» 

ENTIFICALLY  considered,  individualism  is  the  higher 
ivolution  of  the  atom  or  unit ;  viewed  from  a  social  stand- 
^  it  is  a  process  of  intellectual  development  by  which  a 
is  marked  out  from  his  fellows.  Individualism  implies  con- 
ktion  of  thought,  tenacity  of  purpose,  and  a  strong  sense  of 
(liance.  It  is  the  religion  of  the  strong  man,  the  master 
pie  of  his  whole  existence.  Of  this  an  old  writer  says :  '*  As 
machine  has  its  mainspring,  every  animal  body  its  heart, 
lie  whole  natural  universe  its  sun,  so,  amid  all  the  multi- 
and  intricate  movements  of  our  individual  and  social  life, 
must  be  one  mnster  principle — one  all-regulating,  all-im- 
ig  spring  of  action.  If  this  be  wrong,  then,  however  fair 
promising  to  ignorant  observers,  all  is  wrong.  Human  life 
d  resemble  a  well-constructed  drama.  There  may  bo  variety, 
may  be  episodes,  but  unity  of  action  is  indispensable,  and 
t  is  not  in  keeping,  eo  as  to  swell  the  interest  of  the  grand 
Iroplie,  should  be  struck  out  as  incompatible  with  all  sound 
irholesome  criticism."  If  we  seek  a  perfect  exponent  of  this 
[  principle,  wo  find  it  in  the  person  of  the  Christus — that  di- 
and  human  figure  which  men  in  all  ages  and  in  every 
have  loved  to  contemplate.  In  him  every  power  and  every 
fht  were  developed  and  concentrated  on  one  aim ;  he  clung 
B  set  purpose  of  his  life  with  a  tenacity  which  has  never 
rivaled ;  strong  and  reliant,  he  held  the  truth  of  his  own 
ings  in  the  teeth  of  an  opposing  world. 

ie  great  enemy  to  individualism  is  laziness,  and  those  who 
'  anything  of  human  frailties  will,  I  am  sure,  bear  me  out 
I  I  say  that "  mental "  laziness  is  far  more  common  and  far 
difficult  to  overcome  than  that  of  the  body.    It  is  so  much 
r  to  accept  dogmatic  teaching,  and  to  shift  the  responsibility 
r  views  on  to  others,  rather  than  to  concentrate  our  thoughts 
ivork  out  the  lessons  of  our  own  observations;  it  is  much 
pleasant  to  butterfly  from  theory  to  theory  than  to  seek 
t  with  patient  tenacity  :  why  trouble  ourselves  to  learn  self- 
ifuice,  when  natural  indolence  protests  against  the  sacrifice  ? 
easier  to  imitate  than  to  originate ;  plagiarism  and  mimicry 
ch  prominent  features   in  our  lives,  that  their  presence 
almost  be  quoted  as  an  argument  in  favor  of  our  evolution 
t  ages  from  simian  ancestry.     How  plausible  are  the  ex- 

sn  addruu  On  Inillridualiim  in  lu   Relation   to  Medicine,  dvUvered  at  St. 
|IIo(pitil  UcUical  School,  London,  October  1,  1S90. 
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cusea  wo  make  for  our  want  of  this  iudividualiKin!    "W<»  nr^>  ^ 
dreadfully  afraid  of  being  thought  buiuptiouB,  wc  ore  so  ■ 
fully  humble,  we  really  do  uot  wish  to  iiilmde  our  ■ 

yet  all  the  brightest  lights  of  our  profeSBJon  have  b' 

strong  individualism.    Harvey  thought  for  himself,  planned 
Lpatieut  investigation  his  theory  of  the  *'       '     ',,n  of  tl, 
fand  then,  in  the  face  of  an  ojjposition  wL  him  foi 

hifi  position,  his  reputation,  and  even  his  practice,  dared  to 
and  stand  by  those  views  which  we  hold  now  as  the  fundamoa' 
principles  of  our  art.    Sir  Joseph  Lister  stood  very  much  aloQ 
when,  after  deep  research  and  cai-eful  experiment,  he  first  promi 
gated  his  theory  of  antiseptic  ojierating  and  paved  t^ 
fresh  and  undreamed-of  triumphs  in  the  domains  of  al  • 
cerebral  surgery.    Ovariotomy  had  such  a  fearful  d 
one  time  that  its  performance  was  held  to  be  almost  cj  .1.... 
Sir  Spencer  Wells  came  forward,  almost  unsupported,  and 
us  that  the  operation  was  not  only  justifiable,  but  ' 

made  the  most  successful  of  all  the  triumphs  of  eu.^ 

Names  such  as  those  I  have  just  referred  to  may  perhaps  sui 
gest  the  thought  that  individualism  is  another  i 
The  descriptions  of  genius  have  been  many;  thi. 
Bays,  in  his  work  on  the  Physiology  of  the  Hind ;  "  Ho  who 
what  is  called  geniiis  is  in  harmony  with  ami 
thought  of  his  own  epoch  and  of  preceding  <  ^ 
forward  to  a  higher  evolution.    An  age  wMch  lacki*  that  im 
of  evolution  which  the  genius  embodies  is  apt  ti    '       ' 
structive  formula."    For  myself,  however,  I  will  < 
the  highest  product  of  individualism,  and  I  will  add  that,  whili 
few  human  beings  reach  genius,  no  human  unit  is  without 
share  of  individualism.    Moreover,  the  more  I  study  the  lifo  of 
so-called  genius  such  as  Hunter  or  Newton,  Faraday  or  ' 
the  more  I  am  struck  with  the  enormous  amount  of  woi  L  . 
they  contrived   to  compress   into  one  short  life.     Ixmgti 
probably  had  the  same  thought  in  liis  mind  whon  ho  wrota: 
Tba  heights  hy  great  men  reached  and  kvpl 

Were  not  attained  by  sadden  flight, 

But  thc;r,  while  th«tr  companions  slept. 

Were  toiling  Qpvrard  in  tho  night. 

I  liave  stated  that  no  buman  unit  is  without  his  share  of  tfii] 

quality  which  wo  ar«  considering ;  it  ncc'l        <    .1    .  1       <      • 

true  to  himself,  and  develop  it.     I  have 

by  examples  drawn  from  tho  highly  educated  classes,  but  1 


wth  equal   truth  qnoto  men  engaged  in 
humbler  walks  of  life.    It  is  well  known 
in  moilcm  ma 
.. ,  men  who,  with  n> 


what  are 
that  fur  I 


■I* 


WIfAT  IS  IXDIVIDUALISM f 


nee,  have  worked  out  their  indiviJnal  conceptions 

iized  the  course  of  an  industry.    I  may  be  allowed 

lote  one  interesting  example.    Iti  the  days  of  the  old  En£eld 

r  ■  lif  firm  in  Birmingham  used  to  make 

.iir  the  Government.    The  process  was 

10  main  a  simple  one,  the  only  difficulty  being  in  securing  that 

'  '  '       ''^olutely  straight  and  true.    To  secure  this 

I'ied  some  time,  but  it  was  known  that  one 

icuiar  workmfin  had  some  secret  of  his  own,  by  which  he  was 

>lo<l  to  glance  down  the  barrel  and  say  at  once  whether  it  was 

f octly  true  or  not.   The  man  was  often  pressed  to  reveal  his  secret, 

it  always  declined.    At  last,  one  day  for  a  drink  and  some  two  hun- 

poundfl  ho  sold  the  mystery.    It  seems  he  had  noticed  the 

plo  fact  that,  when  the  tubo  was  absolutely  straight,  no  shadow 

led  on  looking  down  it  toward  the  light,  but  if  the  slightest 

exi.ttod  a  shadow  was  thrown  on  ono  or  other  wall  of 

barrel.    Our  argument,  then,  so  far  as  we  have  followed  it 

brought  us  to  three  principal  conclusions,  firstly,  that 

■  man,  whatever  his  station  in  life,  is  endowed  with  a  personal 

ition  of  thought;  secondly,  that  he  can  either  simply  store  the 

ni:>'        '     r  facta  and  ideas  as  they  arc  presented  to  him  by 

Bre,  111  digest  them  and  reproduce  them  stamped  with  the 

I  of  his  own  Individuality ;  thirdly,  that  it  rests  with  ourselves 

or  to  b<<  mere  echoes  of  knowledge,  c)r  else  "living  voices"  ro- 

ing  our  own  gleanings  of  truth  for  the  help  of  coming  gen- 

lona. 

now  apply  these  thoughts  to  the  special  region  of  medi- 

ion.    In  his  Moral  Philosophy,  Prof.  Stewart  puts  down 

grtai  names  as  one  of  the  principal  hindrances  to 

real  knowledge ;  I  wish  ho  had  written  "  to  the  ac- 

of  real  knowledge,"  for  I  am  firmly  persuaded  that  no 

1  the  first  st^ige  of  progress  imtil  ho  has  sub- 

:.. ;  for  gniat  names  to  a  profound  respect  for  his 

idividual  opinion.    Pray  do  not  misunderstand  me :  I  am 

ct  for  our  teachers,  but  I  would  rather  a 

•  neous  diagnosis  and  stuck  to  it,  provided 

»y8  he  could  give  mo  his  reasons  for  having  formed  such  a  judg- 

l.hat  he  should  accept  my  dictum  as  a  teacher  without 

:,   me  for  the  grounds  on  which  I  ventured  to  differ 

hisL.    A  man  has  made  a  tremendous  stride  when  he  has 

io  have  the  courage  of  his  own  convictions. 


Tux 


•>f  the   MontsonriB  ObRerratorr,  Paris,  have   fonnd  that   the 

.  —i  Tirnilneed  by  the  possajjo  of  railwnT  trainR  ore  a  factor 

>f  to  the  record  of  thoir  ohsorvations.    Two  railronds 

"tj,  tha  trains  of  each  of  which  produce  p«caliar  and 
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THE  "  POROROCA,"  or  BORE,  OP  THE   AMAZON. 

Br  JOAN  C.  BE.\NNKB, 
KtAtm  exoLOOMT  or  ulKax^hm. 

I  ONCE  had  an  opportunity,  while  traveling  upon  the  Atobxob,  I 
to  observe  some  of  the  effects  of  a  remarkable  i 
which  occurs  at  the  northern  mouth  of  that  river  in  . ,. 
with  the  spring  tides.    It  is  known  to  the  Indians  and  Brtizili«ns  I 
as   the   j)oi'or6ca,*  and  is,  I   believe,  generally   supjKist- 
caused  in  the  same  manner  as  the  "  bore"  of  the  Hoogi^ 
of  the  Ganges,  of  the  Brahmapootra,  and  of  the  Indae.f     I  regnil 
very  much  that,  like  Coudamine,  who  passed  tlir" 
in  1740, 1  could  not  observe  this  phenomenon  in  u<  , 

but  the  gentleman  whose  guest  I  was  at  the  time,  and  upon  wham 
boat  I  was  a  passenger,  was  fairly  horrified  at  my 
Buch  a  thing,  while  his  boatmen  united  in  a  fervent  ' 
that  we  should   ever  see  the  porordcal"  and  ever   ;.:i.'.  i:. 
doubted  my  sanity.    I  give  some  of  the  results  of  iny  <  '■ 
tions,  however,  as  collateral  evidence,  and  in  order  that  0 
in  the  future  visit  this  particular  part  of  the  Amazon  ' 
cerning  which  so  little  is  known,  may  be  able  to  see  bi.<.  . 
as  far  as  possible  the  rate  of  destruction  and  building 
being  carried  on. 

I  was  upon  a  trip  from  Macap^I — a  small  town  on  the  northern 
bank  of  the  Amazon,  and  about  one  hundred  miles  from  iU 
mouth — down  the  river  to  the  ocean,  and  theme  \: 
guary  as  far  as  the  last  might  be  navigable.    Tit         . 
place  on  the  Araguar^  ia  a  very  small  military  colony,  cu 
LCulonia  Militar  Pedro  Segundo.     At  Macapd  T  ' 
rith  the  then  director  of  this  colony,  Lieul> 
drino  Tavares,  and  was  invited  by  him  to  visit  the  AraguarJ-. 

The  trip  from  Macapd  was  by  a  small  sail-boat  Hov.-   ''      '  •  i  . 
zon  to  the  ocean,  and  thence  up  the  AraguarJ*.    On,  .  ^.v 

was  so  timed  that  we  should  reach  that  ]mrt  uf  tho  region^ 
lurbed  by  the  ponyrdcn  exactly  at  the  time  of  the  monlh 
there  would  bo  the  least  probability  of  its  being  met  wilh- 
is,  at  the  time  of  the  neap  tides.    The  voyage  down  the  river  ytai 
in  the  face  of  the  wind,  and  it  wos  only  five  days  after  laaring 

*  Pronounced  pmt-ratt-ratt'ea.  Tliit  word,  which  U  of  Tup*  or  notlrc  OnzUUs  ort^ 
l«  the  nne  Invariablr  UMd  bv  tbr  BiazillAiu.  F&ihcr  Jilu  Taiat*«  •«}*  U  ii  {mtehl)  a 
frmju.  oa  "  to  bmk  with  ■  iKii«'' 

f  -  <>n  il>«  GtnaiM  la  frmaaw 


DU,  uiil  on  Ibo  Mcorljs  tn  the  ptOTUtoo  vt  MaraohAu. 
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-tliat  we  put  into  a  channel  on  the  island  of  Porquinhos 

tor  the  turning  of  the  tide.    I  had  already  seen  islands 

lid  to  have  been  half  waslied  away,  and  others  built  up,  by  the 

and  I  had  seen  ujjon  the  shores  the  evidences  of  its  de- 

ictive  power  in  carrying  away  forests  and  cutting  away  banks; 

bat  it  was  on  this  island  that  I  was  first  able  to  see  some  of  its 

offects  near  at  hand  and  at  my  leisure.    After  having  seen  so 

_niuch,  I  was  only  the  more  anxious  to  see  the  pororoca  itself ;  but 

»y  snggestiona  in  regard  to  it  were  answered  by  an  ominous  silence 

the  jiart  of  the  director,  and  my  requests  by  additional  expres- 

ions  of  horror. 

As  I  shortly  afterward  met  and  conversed  with  a  man  who 
b'wl  B«ea  the  pororoca,  I  can  not  do  better  than  give  his  descrip- 
I    .:i  of  it.    This  man  was  a  soldier  in  the  Brazilian  army,  and,  on 
:!     1  •    ision  referred  to,  was  going  with  a  few  other  soldiers  from 
liio   <:  .'lony  to  MacapA  in  a  small  open  boat.    Arriving  at  the 
mouth  of  the  Araguary,  they  went  down  with  the  tide,  and  an- 
chor' '  '  I'>  tlio  bar  which  crosses  the  mouth  of  this  stream, 
a^v  ling  of  the  tide,  which  would  enable  them  to  pass 
}e  shallows,  and  then  carry  them  up  the  Amazon.    Shortly  after 
,i;'     '1  stopiW'd   running  out,  they  saw  something  coming 
1  from  the  ocoan  in  a  long  white  lino,  which  grew 
Sggor  and  whiter  as  it  approached.    Then  there  was  a  sound 
the  rumbling  of  distant  thunder,  which  grew  louder  and 
ider  as  the  white  line  came  nearer,  until  it  seemed  as  if  the 
le  ocean  had  risen  up  and  was  coming,  charging  and  thun- 
ring  down  upon  them,  boiling  over  the  edge  of  this  pile  of  water 
an  endless  cataract,  from   four  to  seven  metres  high,  that 
1(1  out  ivcross  the  whole  eastern  horizon.    This  was  the  poro- 
!    \Nnien  tliey  saw  it  coming,  the  crew  became  utterly  de- 
Jizwl,  and  fell  to  weeping  and  praying  in  the  bottom  of  the 
ng  that  it  would  certainly  be  dashed  to  pieces,  and 
!-  .              - 1  ves  drowned.    The  pilot,  however,  had  the  presence 
of  mind  to  heave  anchor  before  the  wall  of  waters  struck  them; 
'  '        1-e,  they  were  first  pitched  violently  forward, 
.1  li'ft  rolling  and  tossing  like  a  cork  on  the 
foaming  sea  it  loft  behind,  the  boat  nearly  filled  with  water.    But 
their  trmible  wa.**  not  yet  ended;  for,  before  they  had  emptied  the 
l"^'-*.?.  ?'v<>  "tlior  such  seas  came  down  on  them  at  short  intervals, 
in  the  same  manner,  and  finally  leaving  them  within 
ii                     >w  of  the  river-bank,  where  another  such  wave  would 
li  ■                     them  upon  the  shore.    They  had  been  anchored,  be- 
'vaves  struck  them,  near  the  middle  of  the  stream,  which 
i,-  V.          ""  ' '   ■— -il  miles  wide. 

1'  1  of  this  disturbance  of  the  water  can  im- 

press 01 :  as  the  signs  of  devastation  seen  upon  the 
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land.    The  silent  story  of  the  uprooted  t  r         '    ;   '  :  ca  &nil 

'tangled   nnd   twisted  together  upon   th«  .ibb  half 

buried  iu  the  sand,  as  if  they  were  nothing  mora  than  eo  numr 
strings  or  bits  of  paper,  is  deeply  impri'ssive.  Forests  so  dense 
that  I  do  not  know  how  to  convoy  an  adequate  idea  of  their  dea- 
sity  and  gloom,  are  uprooted,  torn,  and  swept  away  like  cliafT; 
and,  after  the  full  force  of  the  waves  is  broken,  they  Kwe«p  on  in- 
land, leaving  the  debris  with  which  they  were  loaded  beapal  ami 
strewn  through  the  forests,  or  lodged  in  the  very  tree-tops.  1 
most  powerful  roots  of  the  largest  troes  can  not  witlistand  !_~ 
poTordca,  for  the  ground  itself  is  torn  up  to  great  depths  in  inany 
places,  and  wvrried  awny  by  the  flood  to  make  1  '^ 

islands,  or  build  up  new  ones.    Before  seeing  tht 
its  devastation,  I  had  heard  what  I  considered  very  extravagiul 
stories  of  the  destructive  power  of  the  jiororoca  ;  1 
them,  doubt  was  no  longer  po8.sible.     The  lower  i  -a* 

of  the  islands  of  Bailiquo  and  Porquinhos  seemed  to  feel  the  f< 
of  the  waves  at  the  time  of  my  visit  more  than  any  of  the  oil 
islands  on  the  southeast  side  of  the  river,  while  on  the  norib^i 
side  the  forest  was  wrecked  and  the  banks  washed  out  far  abort 
Ilha  Nova. 

The  explanation  of  this  phenomenon,  as  given  by  Condamiai 
appears  to  be  the  correct  one — that  is,  that  it  is  due  to  the  ino; 
ing  tide  meeting  resistance  in  the  form  of  immense  saml-bara 
some  places  and  narrow  channels  in  others.    So  long  as  the  ti<j 
advances  through  a  deep  ocean,  it  moves  freely  and  ^ 
when  it  passes  suddenly  from  the  deep  waters  of  tho     ,    ..  .  i 
to  the  near-shore  shallows,  it  stumbles  upon  tliom,  as  it  were, 
the  waters  aro  heaped  up.* 

Most  persons  who  mention  the  porordca  say  that  it  breaks 
far  up  the  Amazon  as  Macap^ ;  and,  indeed,  tho  peoplo  of  ilaokptt 
ithoraselvps  often  refer  to  the  rapid  cutting  away  of  th' 
'banks  near  their  city  as  the  work  of  the  ;«>rordca.    Itisti 
those  banks  are  being  rapidly  cut  down ;  and  it  ia  even  a  commoD 
gibing  to  see.  in  this  part  of  the  country,  the  .ititt    '  '      -   -    *' 
'floors  being  nearly  two  metres  from  the  ground— 
nally  built  one,  two,  or  three  hundred  foot  from  the  wat. 
ually  oncroachod  upon  until  they  fall  into  tho  stream.    A  i 
of  the  old  fort  at  Macapil  was,  at  the  time  of  my  visit,  al 
fall,  on  account  of  the  land  upon  which  it  was  built  being 


< 


*  Prof.  Ilartt  ttuibote*  the  pororifa  of  the  Rio  MMrim  In  MwiUb  lo  iJm  feni  «f 

the  rhtnnrl.     It  can  not  bo  qaentjonod  that  the  form  of  the  rfirr- -  -'  -  •■'  '-    --■'.  '  -> 

modify,  the  force  wtlh  wbich  ilic  turf  ttriltrt  tlia  thore ;  bat  ' 
v'  '  ! '■  »hof»«  bctwwn  tlio  \ ' 

<  ,  "D  «c»  Hre  for  Utr  i>i 

tb4t  Xur.u  o(  vUuumI  la  not  Ui  lola  eauM. 
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y;  \mi  all  this  is  the  work  of  a  rapid  current,  for  the  surf  of 
j»rwf_5c<i  does  not  reach  Macapd,  Moreover,  there  is  a  marked 
ETcnce  in  character  between  the  washing  done  by  the  porordca 
1  that  done  by  the  ordinary  river  or  tide  current.  The  latter 
ks  from  below,  and,  by  undermining  and  softening  the  bank, 
what  is  known  through  the  Amazon  Valley  as  terras  cahi- 
\,  or  fallen  banks.  The  land  falls  into  the  stream  in  sections  of 
ious  widths,  and  not  infrequently  these  form  temporary  ter- 
miles  in  length.  These  terras  cahidas  are  most  common 
most  extensive  on  the  upper  Amazon  during  high  water;  but 
By  may  be  seen  on  a  small  scale  at  various  places  through  the 
Hey,*  From  this  it  is  clear  that  the  work  of  destruction  goes 
entirely  below  the  surface.  With  the  porordca,  on  the  con- 
7,  the  water  is  dashed  fairly  against  the  banks,  the  earth 
'a8he<l  away  from  above  as  well  as  from  below,  and  the  shore 
eft  clear  of  loose  debris.  The  depth  to  which  the  banks  are 
shows  that  this  disturbance  is  also  a  profound  one ;  so  much 
indeed,  that  on  the  nortliwest  side  of  Porquinhos  the  deepest 
«  in  the  channel  of  the  river  was,  in  1881,  close  to  this  island, 

the  action  of  the  porordca  was  most  violent, 
hroughout  this  region  of  the  Araguary  the  porordca  is  largely 
ental  in  the  rapid  and  marked  changes  that  are  constantly 
on.  The  water  of  the  Amazon  is  notoriously  muddy,  and, 
cold  naturally  be  expected,  these  disturbances  in  conipara- 
y  shallow  places  make  it  much  more  so,  and  fill  it  with  all 
sediment  it  can  possibly  carry.  Even  when  I  entered  the 
ry,  a  time  when  there  was  the  least  possible  tidal  disturb- 
the  water  near  the  mouth  of  this  stream  was  so  muddy 
St  a  thick  sediment  would  settle  in  the  bottom  of  a  vessel  of  it 
l| standing  a  single  minute;  though  the  water  of  the  Araguary 
|||>er,  as  far  down  as  the  Yeados,  is  of  a  clear,  dark  color.  But 
»  work  of  tearing  down  and  that  of  building  up  is  equally  rapid, 
id  the  vegetable  world  takes  quick  possession  of  what  the  sea 
Fers  it ;  and,  while  some  islands  are  being  torn  away,  others  are 
built  up,  old  channels  being  filled,  islands  joined  to  the 
land,  and  promontories  built  out.  To  the  northwest  of  Faus- 
is  an  island  known  as  the  Eha  Nova  (New  Island),  about  ten 
long  by  about  three  wide,  when  I  saw  it,  and  which,  I  was 
red  by  several  trustworthy  persons,  did  not  exist  six  years 
re.  In  1881  it  was  covered  by  a  dense  forest.  The  young 
ts  were  sprouting  at  the  water's  edge,  those  behind  were  a 
ttle  taller,  and  so  on;  so  that  the  vegetation  sloped  upward  and 
ward  to  a  forest  from  twenty  to  thirty  metres  high  in  the 

[Far  ■  gnod  deseriptioa  of  the  Itmu  eaAiJat,  ece  Th«  NaturalUt  ou  the  Amazon,  b; 
,  llfUi  editioo,  p.  S49. 
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middle  of  the  island.*    On  the  southern  siuo  oi  ti 

Araguary  was  a  point  of  land  nearly  or  quite  six  i  ih, 

ad  covered  with  vegetation,  from  young  shoots  to  ^ii 

metres  higL    I  was  told  that  one  year  before  thw  wa.-.  n  .■^^ug 
more  than  a  sand-bar,  without  a  sign  of  vegetation  on  it,    Tl» 
western  end  of  the  island  of  Porquinhos  was  once  kn>  '  ha 

Franco;  but  the  channel  that  separated  it  from  the  \\  ..y..^,a\* 
has  been  filled  up  gradually,  and  tho  two  islands  arc  now  on*, 
though  the  upper  eud  of  it  is  still  known  as  Franco.     The  pubt 
in  the  mouth  of  the  Araguar^  known  as  tho  llha  dos  Yeadoi 
(Door  Island)  was,  at  the  time  of  my  visit,  fast  beioj?  joined  to 
the  mainland.    A  couple  of  years  before,  boats  navi  'he 

Araguary  passed  through  the  channel  on  tho  south  .-^  liia 

island.    In  1881  it  was  no  longer  navigable,  and  the  Yeados  was 
rapidly  being  made  part  of  tho  right  bank  of  tho  river. 

Owing  to  this  shifting  of  material  the  pilots  uovt-r  know  wlien 
to  find  the  entrance  to  tho  Araguary  River.    One  week  the  cbao- 
ncl  may  be  two  fathoms  deep  on  tho  north  side,  and  th©  next  it 
may  be  in  the  middle;  or  it  may  have  disappeared  altogether, 
leaving  the  river-bed  perfectly  flat,  with  only  one  fathom  of  water 
across  the  whole  mouth.    The  bar  was  in  this  last-mentioned  con- 
dition when  I  passed  over  it  in  1881,    At  this  time  another  htx 
extoudod  eastward  from  the  eastern  c-nd  of  Bailique,  v  '  tie 

farther  out  was  another  just  south  of  the  samo  line.    1  i.-.  .....  ang 

nature  of  the  sand-bars  about  the  mouth  of  the  Aragtiar^'  remlert 
it  unsafe  for  vessels  drawing  more  than  one  fathom  t<  liis 

river, except  at  high  tides;  but, as  high  tides  and  tho  yor^       uw 

at  the  same  time,  only  light-draught  steamers  can  enter  by  waiting 
well  outside  the  bar  until  the  force  of  the  j  '  .  f 

With  the  few  canoes  or  small  sailing  \  ^r  Uiis 

stream  (probably  less  than  half  a  dozen  a  year)  it  is  tho  c«»- 

om  to  come  down  past  Bailique  with  the  oul     '        '' '     and  to 
linchor  north  of  tho  bar  that  projects  from  t  i  side  o( 

the  AragTiar^,  and  there  to  await  the  turn  of  llio  tide  to  aaceiid 
the  latter  river.  Care  is  always  taken  to  pass  Ibis  point  wiuB 
th©  tides  are  least  perceptible. 

•  The  planU  growing  npon  tliii  newly  formed  InnJ  tm  all  of  eoo  Idnil.    Th«j  ate  calM 
CrWiUo,  or  Xtriiba^  b;  tha  Inhabitaou,  and  balong  to  tbe  faniHj  Vtriametm,  gmm  At^ 

t  Probably  tb«  only  rtfnmpr*  lliat  Iisto  entered  Oie  Arngiiory  have  been  BndSaa  wUf 
of-war  of  ligbt  draugbL     Cut  in  1881  tbere  was  notldug  to  laliv  a  flfomi  r.  bonrrrr  (Ball, 
mto  thl«  region;  for,  aUboui;h  tbo  (orati  biilow  ibo  (alia  contain  an  -  f  roMf 

trre*.  and  altbough  cacao  treci  form  rxttnilT*  for«it«,  tberv  wa«  at  il...  ....'   Lcit  tvM 

popqiation  on  Ihr  atroam,  while  tb«  malaria  anil  llie  moM)ultoe>  Risde  It  almost  impaanU* 
to  lire  tlicrp— inili'Bi],  lh|j  rc^loa  It  noted  foi   "    '  '      '  '  '  •        lh»  l«i»fT 

Amaaon.     Romo  rubber  tt  gatbertd  afaofv  lln'  ai  FaHa 

Unuida  to  tbe  Bio  MaUp/  ■ml  tbanea  by  eaaooi  lu  ^ocoiUk. 
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Although  the  porordca  breaks  as  far  up  the  Araguary  as  mid- 

y  between  the  Veados  and  the  entrance  to  the  Apureminho,  its 

ilence  seems  to  be  checked  by  the  narrowing  of  the  stream  be- 

the  Veados,  by  the  turns  in  the  river,  and  by  the  vegetation 

the  banks. 
This  vegetation  is  of  a  kind  against  which  it  seems  to  be  least 
effective — namely,  bamboos.  They  grow  next  the  stream  from 
near  the  mouth  to  the  foot  of  the  falls  above  the  colony,  and  for 
mnch  of  the  distance  form  a  fringe  to  the  heavy,  majestic  forest 
behind  them,  than  which  nothing  could  bo  more  strikingly  beau- 
tiful. The  clusters  next  the  stream  droop  over  till  their  graceful 
plumes  touch  the  surface  of  the  water,  and,  as  the  plants  grow 
oldftr,  they  droop  lower,  until  the  stream  is  filled  with  a  yielding 
mesh  of  canes.  I  measured  a  number  of  these  bamboos,  and  the 
longer  ones,  taken  at  random,  were  from  twenty  to  twenty-five 
ortree  in  length  and  from  seven  to  ten  centimetres  in  diameter, 
A  more  effectual  protection  against  the  porordca  could  hardly  be 
devised. 

On  Bailique  and  Brigue  I  found  the  forests  very  different  from 
soy  I  had  hitherto  seen  in  the  tropics.  These  islands,  like  all  the 
in  this  part  of  the  country,  are  flooded  at  high  tide  during 
of  the  year,  and,  as  a  consequence,  they  are  very  like  great 
of  mud  covered  with  the  rankest  kind  of  vegetation.  This 
ion  varies  with  the  locality.  All  around  the  borders  the 
of  Brigue  is  fringed  with  tall  assai  palms,  bamboos,  and 
OTIS  kinds  of  tall  trees,  all  of  which  are  hung  with  a  dense 
ipery  of  sipda  (lianes)  and  vines,  which  form  an  almost  im- 
etriible  covering.  Inside  of  these  are  several  palms,  the  most 
common  being  the  ubussii  {Manicaria  saccifera).  The  next  in 
order  are  the  murumuru  {Astrocaryum  murumuru),  urvcur^ 
{Attdea  exceha,  the  nut  of  which  is  used  for  smoking  rubber), 

Id  tibim  (Geovoma).     But,  unlike  most  tropical  forests,  this  one 
■  very  little  or  no  undergrowth,  except  upon  the  borders.    Most 
[the  ground  was  under  from  one  to  six  inches  of  water,  while 
e  exposed  places  were  covered  with  fine  sediment  deposited  by 
,6  standing  muddy  waters  of  the  Amazon.    I  walked  several 
through  this  forest  without  finding  any  palms  except  the 
mentioned.    The  little  ground  above  water  was  covered  with 
tracks  of  deer,  pacas,  cutias,  and  of  many  kinds  of  birds, 
tly  waders;  but  the  death-like  stillness  was  unbroken,  save 
the  little  crabs  that  climbed  vacantly  about  the  fallen  palm 
leaves  or  fished  idly  in  the  mud  for  a  living. 

This  half-land  and  half- water  condition  of  the  country  is  com- 

not  only  in  the  immediate  vicinity  of  the  mouth  of  the  river, 

through  a  very  large  part  of  the  valley  of  the  Amazon,  and  is 

of  the  most  impressive  features  of  this  wonderful  region. 
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But,  instead  of  niiding  to  what  haH  already  b«" 
this  subject,  I  will  quote  a  few  words  from  tw  . 
descriptions  are  entirely  trustworthy :  "  All  that  wo  hear  or  read 
of  the  extent  of  the  Amazons  and  its  tribut;i' '      ''  "s  to  give  nil 
idea  of  its  immensity  as  a  whole.    One  mi.  for  montlie 

upon  its  surface  in  order  to  understand  how  fully  water  has  llic 
mastery  over  land  along  its  borders.  Its  watery  ]:>■--•;■•>;  =: 
rather  a  fresh- water  ocean,  cut  up  and  divided  by   ,  ,  ^ 

network  of  rivers.  Indeed,  this  whole  valley  is  an  aijuatic,  not « 
terrestrial  basin."  • 

"  This  belt  .  .  .  can  not  be  called  either  land  or  sea.  inland  or 
archipelago.      It  is  a  veritable  labyrinth  of  streams,  <  ilf«, 

islands,  and  lakes,  combined  in  such  a  fashion  as  to  ;...,.   ^..  oae 
as  to  the  caprice  of  man  rather  than  as  the  work  of  NatnrB.**  \ 
This  vast  expanse  of  muddy  water,  bearing  oip 

'immense  quantities  of  sediment;  the  poTon'ica,  Im 
lently  on  the  shores,  and  carrying  away  the  coarser  inat«rial  to 
the  open  sea,  and  burying  uprooted  forests  bi  :        '  '     fonnfJ 

land ;  the  rank  vegetation  of  islands  and  far..  ijTowin, 

and  as  rapidly  decaying  in  this  most  humid  of  climates;  t! 
whole  country  submerged  for  a  considerable  part  of  t ' 
the  Hoods  of  the  Amazon — impress  one  with  the  ji; 
such  phenomena  having  been  in  past  ages,  and  still  b. 
cal  agents  worthy  of  study  and  consideration.    A    ■ 
of  the  Amazon,  a  distance  of  two  hundred  tnii 
hundred  miles  out  at  sea,  and  swept  northward  by  ocean-cTirren' 
bcnis  of  sandstone  and  shale  are  being  rapidly  deposited   fri^i 
material  some  of  which  is  transported  all   the  way  from 
Andes,  while  in  many  places  dense  tropical   forests  are  boin, 
slowly  buried  lx>ieath  the  fine  sediment  thrown  down   >.i' 
muddy  waters  of  the  great  river. 

So  many  random   and  einmeous  stnteni'  • 

fjjorordca  have  been  made  by  writers  upon  Br:  _   

occasion  to  refer  to  and  correct  some  of  the  most  glariaj;  of  tb 

Prof.  William  H.  Edwards,  who  visited  the  .A'i 
1840,  has  made  way  with  it  altogether,  and  say  m 

knows  of  such  terrible  phenomena  nowadays,"  although  h©"  IB' 

^quired  of  several  persons  a'        '        d  to  piloting  in   Uitt  mail 

rchannel,  and  of  others  long  ■  in  the  city  of  P««(  "    Bot, 

with  the  exception  of  a  very  few  who  have  bu«>n€«.« 
that  direction,  the  people  of  the  city  of  ParA,  as  •  ~ 
little  of  the  northern  mouth  of  the  Amazon  &s 


•A  Jour 

f  Major 

•r,  1S01,  ^  it.iu. 
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of  the  Nile.    And  no  -wonder;  for  the  Araguar^  region 

laafe  be  considered  an  attractive  one  in  any  respect,  while  the 
ions  of  the  Paraenses  with  the  outside  world  are  all  through 
^e  Patti  River,  which  is  the  main  channel,  and  the  only  one 
ased  nowadays  by  vessels  visiting  the  Amazon,  whether  stopping 
at  ParA  or  going  farther  up  the  valley. 

M.  A.  do  Belmar  tells  how  ships  coming  up  the  Amazon  to 
Par^  avoid  the  porordca.  Prof.  Orton  says  it  rises  suddenly  along 
the  1  i'llh  of  the  Amazon ;  while  a  writer  in  the  Bulletin  de 

la  8'  i'.'  Gc'ographie  (November,  1871)  says  it  is  washing 

awny  tbu  shore  at  the  Salinas  lighthouse,  southeast  of  the  mouth 
"'  ■  '^  '  River.  In  reply  to  all  this  I  have  only  to  repeat  that 
'       .  '  proper  is  confined  to  the  northern  mouth  of  the 

Amaron,  in  the  vicinity  of  the  Rio  Araguary. 

It  is  well  known  that  the  tide  is  felt  as  far  up  the  Amazon  as 
Obidoa.  Mr.  Belmar  has  erroneously  attributed  this  to  the  poro- 
r6ca^  One  authority,  in  describing  this  phenomenon,  represents 
the  waves  as  breaking  upon  the  rocks.  I  can  say,  from  personal 
observation,  that  there  is  not  a  rock  to  be  seen  from  a  short  dis- 
tance below  Macapd  to  near  the  colony  on  Araguary.  I  can  not 
"•"•'^k  positively  of  what  may  be  found  in  the  vicinity  of  Cape 
•ii.buti  very  much  doubt  there  being  many  rocks  exposed 
there,  if  any  nt  all. 

All  that  has  been  written  upon  this  subject  by  persons  having 
^-isited  the  theatre  of  its  action  in  Brazil  is  limited  to  the  notes  of 
}ndam'  ■  "at  pororoca  of  the  Amazon  and  Araguar^,* 

those  ■  110  de  Souza.f  and  Dr.  Alfred  R.  Wallace  1  on 

»e  small  one  of  the  Rio  Quamd.    Dr.  Marques  also  gives  some- 

ig  riL  '  its  occurrence  on  the  Rio  Mearim,  in  the  prov- 
ofM  .." 

So  fAr  as  1  am  able  to  ascertain,  the  porordca  itself  in  its  groat- 

tilevelopment  has  never  been  seen  by  a  white  man. 


Mk.  WoooroRD,  ttie  traroler,  eijB  that,  olthoagb  the  natives  of  the  Solomon 

ad«  have  matches,  tboj  still  make  fire  by  friction  on  certain  ceremoniul  ooca- 

Tbelf  method  i»  to  rub  a  hard  piece  of  wood  in  a  groove  formed  on  a  soft 

-  would  usnally  prodace  fire  in  lew  tiinn  a  minote, 

.  ; ill  bis  elbows  and  sboolders  ached  without  ever 

lacing  more  than  onoke." 

*  Voyage  fait  dana  I'inUrieur  de  I'Ainiriqiic,  par  M.  de  la  Condamioc.    Paris,  1748, 
pp^  ]9S-IM. 

I  LvnibruifU  e  Cnrioairladet  do  Valte  do  Amavnax,  pelo  Conego  Francisco  Bemardioo 
!  Soma.    Pari,  1873,  pp.  126,  127. 

X  Tb*  .imuon  and  Rio  Kfgro,  hj  Alfred  R.  Wallace,  pp.  114  tt  itq.,  where  it  la  ipoken 
'a*  a  ^pir*rc€a." 

I  da  Pnmnda  do  Uanmhlo,  per  Ccxar  Augoato  Marqaea.    Uaraohio,  1870, 
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THE  EXPERIENCES  OF  A  DHTER. 

By  Psof.  HEBMANJJ   F0L.« 

THE  Romans  of  the  easy  class  dreamed  of  junketing  in  a  Till»| 
with  an  outlook  on  cultivated  fields.  A  hundred  years  agt>  tlw 
Alps  were  never  spoken  of  without  laying  stress  upon  their  !«• 
rors.  Such  facts  show  how  different  are  the  tastes  and  the  idrals 
of  this  generation  from  those  of  our  ancestors.  In  the  pros<}nt  a^u 
of  tiresome  security,  wo  have  become  amateurs  of  danger.  One 
man  scales  the  highest  mountain-peaks  without  any  other  parpoi 
than  to  taste  for  a  few  hours  the  rough  pleasure  of  t'  -i'. 

for  existence.    Another  prefers  risks  that  will  contri tiip 

increase  of  man's  scientific  capital,  and  will  leave  something  moro 
than  a  simple  personal  recollection.    I  invite  the  i      '  vt« 

of  living  youth  to  the  exploration  of  the  sea,  than  .-t<r 

field  and  one  more  capable  of  satisfying  daring  and  cnriocrity  of 
every  kind  can  not  bo  fuimd.  It  is  an  exploration  wliii  '  "'  all 
deference  to  cabinet  naturalists,  presents  at  once  u  >/ 
tion  and  a  high  scientific  importance. 

I  know  persons  whose  ideal  consists  in  getting  preserve 
mens,  no  matter  how  many,  provided  they  are  new.    We  t 
I  species  that  has  not  yet  been  dressed  up  with  a  Latin  name,  ami  j 
rhich  wo  have  consequently  a  right  to  baptize  with  a  word  in 
lead  language,  followed  by  the  name  of  the  baptizer.    Thn  hi 
of  the  matter  is  in  the  latter  element,  for,  without  that  o 
the  number  of  Latin  names  would  be  reduced  by  a  half,  aji .  .., 
would  be  no  occasion  to  protest  against  authors  who  create  ft 
nus  for  each  new  species.    Some  find  their  pi'  in| 

and  naming  species.    Others  profess  to  despi  .     '« 

They  prefer  to  dissect  animals  and  describe  their  tmatomy,  wit 
out  concerning  themselves  ro-        '       the  use  ) 
are  fitted.    Still  others  love  to               o  the  de\  .u| 

without  knowing  anything  of  the  purpose  of  the  snccessiT* 
f          "ins  of  larvaj  and   young;  and  f!     "  ^      "     "    "' 
:.             'S  that  puzzle  their  brains.    Wo  i 
li     Lusowe  see  its  actions.    But  if  there  wero  natqi 
on  the  bottom  of  the  ocean  who  had  never  been  in  lu"  i 
who  knew  these  graceful  birds  only  through  specimens  presiic 
in  alcohol,  what  brilliant  zoological,  anatomical,  ami  embryog 
dissertations  would  they  not  make  on  the  subject !    I 
my  among  naturalists  ocxrupying  themselves  with  marine  zvS\-* 
do  not  dive  or  swim,  and  whos 
..;an  the  swallow-science  of  our  sui,,    .:  .  .  -   


'A<Jdm»k- 
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I  would  be.  We  recognize  their  excuse.  It  is,  that  means  of 
marine  animals  in  life,  aquariums,  ami  especially  the 
Ting-dress,  are  not  within  everybody's  reach.  They  cost  con- 
able  sums.  The  student  needs  a  diving-jacket,  a  boat  of  con- 
tonnage,  and  a  crew  of  competent  men,  all  to  himself 
and  under  his  orders ;  for  freedom  is  a  great  element  of  success  in 
all  scientiiic  investigation. 

The  diving-jacket  is  a  more  ingenious  and  more  useful  inven- 
tion than  many  that  make  more  noise.    It  is  dangerous  or  safe 
according  to  the  way  it  is  used.     It  has  come  into  extensive 
use.    Every  seaport,  every  war-vessel,  and  every  large  steamer 
hau  a  diving  dress  and  apparatus.    Even  sponge-fishora  have  re- 
course to  it.    Science,  however,  could  derive  no  profit  from  the 
leporta  of  professional  divers ;  their  veracity  is  below  everything 
uld    be  imagined,  and    then    they  look  without  seeing, 
igh  inhabited  by  millions  of  negroes,  Africa  remained  un- 
bown  till  educated  white  men  succeeded  in  crossing  it ;  the  bot- 
tom of  the  sea  will  never  be  known  till  good  observers  have  gone 
.  domi  there. 

B  Stuilents  should  descend  themselves ;  but,  unfortunately  for 
ffuience,  persons  are  rare  who  have  gone  to  see  in  place  the  ani- 
mals concerning  which  they  have  written  large  books.    They 
night  have  been  spared  many  errors.    Some  have  not  the  means ; 
others  are  afraid ;  and  still  others  have  once  gone  down  two  or 
tktee  metres,  and  then  hurried  to  fill  the  press  with  the  creations 
of  their  imagination  ;  for  the  first  plunge  which  one  makes  is  of 
Do  value  for  the  observation  of  things  that  are  outside  of  himself. 
He  sees  thirty-six  colors,  and  that  is  all. 
^MMl  first  plunge  leaves  no  agreeable  memories.    They  dress 
^BH  if  you  had  to  endure  the  cold  of  Siberia,  a  precaution 
Bk>h  I  have  found  useless  in  the  Mediterranean.    With  knit 
l^len  hose,  cap,  and  shirt,  I  have  never  felt  the  cold.    Then 
comes  the  ample  coat,  which  we  get  into  through  the  neck-hole, 
fuid  the  casque,  which  resounds  as  if  one  had  his  head  in  a  kettle. 
rhen  they  put  on  you  a  belt  with  a  dagger,  shoes  with  loaded 
nJflS,  and  lead  at  your  breast  and  back.    Now  you  are  so  loaded 
you  could  hardly  stand  straight  if  the  boat  should  tip — then 
go  down  into  the  water  where  all  the  weight  is  no  longer  felt, 
Tow  a  different  feeling  begins.    At  the  command,  "  Pump!** 
le  one  rapidly  screws  down  the  glass  in  front  of  your  casque,  and 
hear  a  noise  to  which  you  have  to  accustom  yourself — pah  ! 
i!  pah! — accompanied  by  a  hissing  of  the  air.    Little  whiffs 
Ht  come  to  you,  scented  with  machine  oil  and  caoutchouc. 
beginner  fails  to  manage  the  escape,  and  his  coat  and  sleeves 
jme  inflated,  so  that,  when  he  wants  to  go  down,  he  floats  like 
I  ft'ogs  we  used  to  blow  up  when  we  were  boys,  and  then 
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ithrow  upon  the  water  to  amase  ourselves  with  tiuiir  Yam 
Pgles  to  get  under  it. 

Then  comes  the  gurgling  of  the  water  and  air  escaping  tlirtra^k  j 
the  valve,  and  you  descend.  The  pressure  immediately  inc 
at  the  rate  of  one  atmosphere  for  about  every  ten  metres  of  ( 
This  increased  pressure,  which  would  he  insupportable  if  it 
unequally  distributed,  is  hardly  felt,  because  it  is  exerted  to  ereryJ 
direction.  The  air  is  reduced  to  half  its  former  vulumo,  do  (bikl 
our  inspirations  take  in  double  the  usual  quantity.  Instead  ofl 
breathing  more  easily,  as  one  would  naturally  suppose  he  woolil 
do,  the  diver  feels  an  oppression  which  is  very  troableeonM  at} 
fii-st.  But  it  soon  passes  away.  It  is  caused  by  a  pntsson  oa] 
the  alveoli  of  the  lungs  which  impedes  the  exchange  of  gasei 
But  the  equilibrium  is  soon  restored  spontaneounly. 

The  most  disagreeable  sensation  y-     '        '  '      the  descent 
sists  of  pains  in  the  ears,  sharp  aud    i  _  1  by  a  feelii 

dizziness.    It  is  caused  by  a  pressure  of  the  air  contained  iu  Uie 
^medial  ear ;  the  tympanum  is  stretched  and  pushed  ui        "' 
ptles,  till  a  bubble  succeeds  iu  making  a  passage  for  it.-- 
the  Eustachian  tube.    The  pain  then  ceases,  but  returns  as  the 
descent  is  continued.    After  a  few  plunges,  the  Eust-^''--   '-'^ 
enliirgrs  enough  to  let  the  air  pass  freely,  and  the  ; 
The  dizziness  is  explained  by  the  fact  that  the  inner  ear,  as  M. 
Dc'lage  and  other  physiologists  have  shown,  is  the  seat  of  the 
sense  of  direction ;  so  the  novice  does  not  know  where  he  i»,  and 
imagines  that  his  head  is  down.    Mariners,  in  traininu'  !_■. 

are  caused  to  go  down  first  in  a  spot  where  there  is  L;.:  _. ,   ..^.kx 
enough  to  cover  the  casque ;  they  come  back  with  downcast  feat- 
ures and  the  flurried  air  of  a  man  afP'  '  :•>.  J 
The  most  delicate  point  is  the   i'..                        >>'■  air-esoapik| 
The  novice  lets  out  too  much  air,  and  water  comes  in  by  th«  Talve,] 
and  the  casque  seems  so  heavy  that  he  imar         '           lafled  tol 
tlie  bottom.    He  then  leU  too  much  air  i'                      liis  ooall 
swells,  and  the  casque  rises  so  much  as  to  take  the  valve  out  oil 
.roach  of  file  hand.     Despite  all  his  eflfort    v     '   -      -  '^     *    "  -  .' 
^lie  .springs  up  to  the  surface.     The  air,  nl                                      ■    ■  i 
expands,  tlie  coat  is  inflated  almost  to  bursting,  and  he  tloAt«|^H 
'4  dead  body.    One  can  never  be  a  good  diver  till  he  loang^H 
Itogulato  the  air  as  a  horswniiiu  holds  the  reins — without  thia|^^| 
about  itv    We  might,  indeed,  adju.^t  the  valve  for  a  portio^H 
.depth,  so  that  it  shall  act  automatically  ;  but  the  diver  who'VH 
kirofl  to  ascend  and  descend  ut  will,  will  do  bettor  lo  Icoep  Iha 
escsii               taut,  and  rt'                                     "1.                               I 

,       T..^  .    ....aneria  not  ai  ..      .   .      .:  ^^s  he  want*  to— fintJ 

Ibecause  he  feels  too  light  or  too  heavy,  acoording  to  the  quoutit j| 
of  air  in.  his  coat ;  and,  second,  becAum  the  water  offers  an  uhom 
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pected  resistance  to  his  progress.    He  sees  things  two  steps  away 
that  he  wants  to  get,  and  can  not  reach  them. 

Pictures  show  the  diver  walking  along  on  the  hottom  of  the 
as  he  would  do  on  the  land ;  it  is  a  false  representation.  One 
can  not  get  along  without  bending  his  whole  body  at  an  angle  of 
forty-five  degrees  in  the  direction  he  wishes  to  go,  and  then  push- 
ing along  on  tip-toe  in  an  attitude  that  would  excite  laughter  in  a 
bidder,  assisting  himself  with  his  arms  as  in  swimming.  If  the 
bottom  is  uneven,  he  will  do  better  to  creep  on  his  hands  and 
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On  the  other  hand,  one  can  do  things  in  the  water  that  are 
impossible  in  the  air — lot  himself  drop,  for  example,  from  the 
rocks ;  the  water  ^-ill  break  the  fall.  Or,  he  can  climb  cliffs  by 
letting  a  little  air  collect  in  his  coat  and  planting  the  ends  of  his 
fingers  in  the  cracks  and  rough  places.  On  broken  ground  he  can 
pass  with  a  kind  of  flying  leap  from  one  rock  to  another.  But  all 
this  supposes  a  degree  of  familiarity  which  is  not  acquired  for  a 
considerable  time.  In  my  first  efforts  I  cut  my  hands  terribly, 
and  was  not  able  to  use  my  pen  or  pencil  for  several  days.  I  tried 
a  ooat  made  with  the  sleeves  ending  in  India-rubber  gloves,  but 
prevented  my  picking  up  small  things,  and,  moreover,  did 
last  long.    I  then  returned  to  the  common  sleeves,  closed  at 

^  wrist,  and  used  knit  woolen  gloves, 
mother  difficulty  is  occasioned  by  the  glasses  of  the  casque 

}ming  covered  with  the  vapor  that  results  from  the  conden- 

!on  of  the  moisture  of  the  breath.  The  colder  the  water,  the 
thicker  the  vapor  is.  No  means  as  yet  tried  to  get  rid  of  it  have 
resulted  satisfactorily,  but  I  have  solved  the  problem  by  rubbing 
the  glasses  with  glycerin.  The  mist  then  condenses  in  a  uniform 
nap  which  does  not  obscure  the  glass. 

When  all  these  difficulties  have  been  surmounted,  there  is  still 
one  that  persists — that  is,  the  effect  and  the  danger  of  compression 
and  decompression.  That  imposes  a  limit  to  the  depth  a  man  can 
reach  with  the  diving-<ire3s.  Divers  are  liable  to  two  kinds  of 
accidents.  One  is  a  prostration  on  coming  to  the  surface,  for 
irhich  restorative  measures  often  have  to  be  applied ;  and  which, 
locortling  to  Paul  Bert,  results  from  the  effects  of  the  change  of 
Milium  on  the  spinal  marrow.  It  is  rarely  mortal,  but  may 
Hntnally  produce  a  paralysis  of  the  lower  limbs.  The  other 
iooident,  graver  but  very  rare,  consists  of  a  gaseous  embolism 
^the  capillaries  of  the  lung,  produced  by  the  disengagement  of 

!>bles  of  air  in  the  blood,  which  has  dissolved  too  much  of  it 

lie  under  high  pressure.     The  action  is  like  that  of  Seltzer 
eir  at  the  moment  of  pressing  on  the  pedal  of  the  siphon. 

ier  its  effects,  when  it  occurs,  the  diver  dies  as  soon  as  he 

shes  the  surface. 
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•-. i"  -.  -r.  -  ?  .7  "iiiji  riair-.n  \  iTV5«y.  liuuo.  siaj  t«  -^jT&i  aa  »  ladder, 
V.  -"r  .•>•:  :  -v::  -•-  -'.i~.  i-rrJL  -Jm  ii-=r  has  r=acl:««i.  07  ?Iie  ud  of 
-r/.:  .-,  i^  'ar.  ••-  r:  i"  -rC  -s^iil-r  Mmzi^ip.  Bw:  ice  -Triesrion  rf 
-.--..r  ".t:!."-  .:i  : .  .:=_-  :;i.>t  i-cri  -riiiiib.  —  fa  pc^sibLe  ^.j  raca.    If 

vr  -.:  ir-  i-.-.r  -"r_l  '-.•:  rj«::iir«*i  ■i:-  ieacecii  cel-i-sB-  iirry  Eeaes, 
a.-.i  1.-:  '-.c^"  :■-.  r-.i=.!r  ir; :  3.:  lia:  iclj  a  <:i:ar«r  of  aa.  h.o^ir  is kft 

',:'  *..-.r  -•  -.rr-'-z;  .  :-Tr^ari.;:Ls  Tiii-.-h.  I  bav*  b«ezi  able  to  Twata 
xl"/.  *.".■=:  ;.— .-i'-iT^is.  I  "s"—  TZ«Tak  ".eIj  lif  iLose  of  a  pLysical  01^ 
ii-:r :  4  '.«',«•.  c  T :-..  1  -■,::  ^e  5n3i:ieii:  '.-j  irtsnTiz^  E.J  roOIci^ical  obser- 
Ti"..  .r.-.  V/^rL.  tzr:  Ti-:rr  :a  trazspartc:  ar:-!  tiie  son  shining,  ire 
oar..  .  V..C.T.2  1  ,tt:  fr:"  '.i/i  ■>:•&!.  ■iistinz:iish  tte  bottczn  to  about 
tT-:.-.-}-  --.-7^:  "c-t  :'.?  -.li:  :!*  STirface  should  be  perfectly 
•r.-.y,':..  I  r.i'i  1-,^^-  li-i-i  in  -JL-r  cottoni  of  ray  yacht  Amphiu- 
t.---  1  lliv.'.-C'.r:  -x-l-.l  a  "-rrv  tiiok  zlass.  By  darkening  the  cabin 
Tc-:  'ja.-.  .-rre  '.I'.r  ,-^i.  it  ■ilrarlj.  farther  than  twenty  metres,  ereo 
t;.;;.'.  •;.-i  i-rti.^'i  of  tL-r  5<ia  L=  tPiTibl-id.  Seen  thus  from  aboTe^ 
thr:  v.*.r,rr.  -f  :'::■=;  s<ia  alxivs  Ixiks  flat.  All  the  visible  parts  an 
v:  .fi.'.y  '.'.j':.y<,  !iZ.-i  tL^  ar.p-eara::'^i  of  relief  is  naturally  destroyed 
r>y  *;.-;  &'/->;:.';-:  v:  pr  jj^it-e-i  shaiiows.  In  going  down  in  the  div- 
ir.if  !ir>y-:r ■:'::•,  xfr  ar";  a.-t.-..-iah-id  at  p*-rctiving  that  the  ground, 
v.-;.!'::;  a:._r>sir«ri  nearly  :ir.i:  .,r=i.  is  rtally  bristling  with  rocks  and 
Y.'iV.'rf-i-A  \,y  'i-Ap  vali? y.,.  TLe  sha<iows  are  now  visible,  because 
*.':.-:  .'.'/:^'.  f'>T:.\::'Ji,  from  a^jve,  tLe  parts  under  the  projections  of 
t  !.<:  ro'rk.i  ar.'l  th-;  Viix?.  of  sea-w-ied  are  in  the  dark.  If  the  diver 
\<,',V.-.  up  from  tho  Vjttom  through  the  frontal  glass  of  his  casque, 
h<-  wiil  :•<:',•  a  jfTf.-at  light,  circular  sjjace  that  may  be  regarded  as 
t.!.<;  Ij.'i-,--  of  an  inverted  luminous  cone,  of  which  the  spectator's 
(.yi:  <,<-rn\,\i--i  tho  tip,  and  the  apical  angle  of  which  is  about 
tVi'  U).  li' yorid  this  circle  the  surface  looks  dark,  presenting 
fir«'i.-.'ly  tlif!  a.Hpfct  of  the  sea  as  seen  when  looking  down  into 
if.  from  tlif!  boat.  The  sky  and  objects  in  the  air  are  visible  only 
within  t}if;  liniit.s  of  the  luminous  circle.  The  borders  of  this 
rinl"  urt!  always  more  or  le.«-s  indented,  for  the  surf  ace  is  never 
pcrf'-'fly  '|iii<-1.  The  sunbeams  are  dimmed  and  come  down  in 
(laiiiin;?  sliow»TH  as  wo  see  them  in  a  room  on  the  edge  of  the 
water  wIkii  Wvs  blin«lH  are  drawn  down,  and  the  rays,  reflected 
frotii  the  iiK.bile  surface,  shine  upon  the  ceiling  of  the  room. 

'|'li«  ilrrnaso  of  density  of  the  sun's  rays  is  very  rapid,  and 
Ihi-y  UP'  ulinost  conipleUOy  diffused  at  thirty  metres.  As  the  sun 
dcrliiii'H  lowanl  the  horizon,  a  darkness  suddenly  comes  on  which 
liiiM  KiiMii-linn>H  cunwHl  mo  to  ascend  very  speedily,  in  the  belief 
Mint  niglit.  Iiud  fuUnn.  Cuming  out  of  the  water,  I  was  astomshed 
1^1  (ind  niymilf  immersed  in  the  rays  of  a  sun  not  yet  near  aetting. 
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is  an  angle  at  which  the  proportion  of  rays  reflecte<l  to  raya 
ted  bocomos  BO  much  against  tho  latter  that  the  illuxnina- 
>n  of  tho  bottom  falls  oflf  very  abruptly. 

The  transparency  of  the  water  along  the  littoral  varies  enor- 
ously.  In  times  of  rain,  it  is  clouded  by  swollen  streams  pour- 
to  it ;  in  dry  and  still  weather  it  becomes  nearly  as  clear  as 
open  sea.  There  are  also  capricious  and  sudden  changes 
y  currents  from  the  land  or  from  the  open  sea,  which  are 
fl  of  producing  great  effects  in  a  few  hours.  Experiments 
he  penotratii'ii  of  light,  to  have  any  value,  should  be  made 
far  out. 
en  the  water  is  comparatively  clear,  it  still  absorbs  so  much 
that  at  thirty  metres'  depth,  if  the  sky  is  clouded,  one  can 
distinctly  enough  to  collect  small  animals.  In  a  horizon- 
"  n  one  can  not  distinguish  a  rock  more  than  seven  or 
wi.  1  ■'3  off.    When  the  sun  is  shining  and  the  water  is  very 

Br,  we  can  see  a  bright  object  at  twenty  or  even  perhaps  at 
Hoty-tive  metres.  But  in  usual  conditions  we  have  to  content 
^■elves  with  half  these  numbers.  These  facts,  verified  many 
^M  in  the  descents  which  I  have  executed  with  the  diving  appa- 
Wtui  of  my  laboratory  at  Nice  during  the  last  three  years,  appear 
0  mo  important  from  several  points  of  view. 
It  is  evident  that  a  submarine  boat  can  not  see  its  way  under 
cxinditions.  Slow  as  may  be  its  movement,  there  will  not  be 
for  it  to  retreat  if  it  sees  some  obstacle  rising  in  front  of  it ; 
Pit  wfiuld  not  be  more  than  ten  metres  away  from  the  impedi- 
|t  at  tho  moment  of  perceiving  it.  It  will  always  have  to  take 
iiroctions  before  going  down,  and  to  sail  only  upon  a  ground 
r  which  has  been  carefully  explored.  Submarine  navi- 
thus  always  be  confined  to  limits  which  the  genius  of 
it  can  not  change  the  transparency  of  water — will 
•heal ''    '        large. 

lese  o  >nH  are  also  of  groat  interest  from  a  biological 

it  of  Tiew.     We  can  see  every  day  that  agile  marine  animals 

the  illuminated  strata  of  the  waters— fishes,  lobsters, 

•pods — are  in  tho  habit,  when  they  are  frightened,  of 

Liselves  up  to  a  very  rapid  flight  and  quickly  stopping. 

cliftt  a  few  metres  are  enough  to  put  them  out  of  the 

I  of  vision  of  their  pursuer.    Some  even  take  the  pains  to  add 

kho  obacarity  of  the  water  by  discharging  their  ink,  as  the 

ids  do,  or  stirring  up  the  mud,  after  the  manner  of  many 

?8L    Marine  animals  may  well  be  near-sighted ;  for  of  what 

them  is  a  long  vision  when  they  can  at  most  see  only  a  few 

away  ?     Hence  their  crystalline  lens  is  bulged  into  a 

•pherical  shape.    They  live  in  a  world  of  surprises,  and,  as 

,  in  a  porpetual  fog.    The  nets  we  stretch  for  them  would 
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hardly  take  any  fish,  at  least  in  the  daytisu^  if  they  coiold  aee  i 

far  08  we  see  in  the  air.  . 

The  color  of  water  varies  from  blue  to  greet 
cording  to  the  degree  of  its  clearness.    Objecta  ai  .  ..  _„; 
depth  begin  to  take  a  bluish  hue,  and  at  frora  twenty-five 
metres  the  light  is  so  blue  that  dark-red  : 
green  and  bluish  soa-woods  seem  almost  n- 
ing  back  quickly  into  the  air,  eyes  accustomed  to  the  blue  lij 
Bee  the  air-lantlscapo  red.    Th>j       '        --nreexti:  '  -:  » 

fact  which  bad  been  already  den  »id  by  hu  ^-i\- 

ments.    The  blue  rays,  being  absorbed  in  a  less  degree,  ponvtnl* 
farther;  and  these  are  the  rays  which  act  most  '      " 

the  photographic  plate.      This  fact  disposes  oi 
which  some  students  have  repeated  with   a  persistency 
not  creditable  to  their  ideas  of  i)hysics,  against  the  r 
graphic  plates  in  determining  the  depth  to  which  . 
penetrate  through  water. 

When  there  is  a  swell,  the  diver's  task  is  a  hard  one. 
constantly  tossed  about  in  spite  of  himself,  and  an  it: 
force  compels  him  to  swing  like  a  pendulum.    This  < 

the  water,  which  is  a  counterpart  of  the  waves  of  tin 

nearly  as  perceptible  at  thirty  metres  as  at  ten  moires.  It  eta 
not  be  a  surf  phenomenon,  for  fishermen  find  that,  after  a  storm, 
depths  of  fifty  metres  and  more  are  swept  by  it.  Special 
ratus  and  experiments  are  required  to  determine  to  what  d«i 

extends;  but,  in  view  of  the  inc'  '  f 

not  be  astonished  to  find  it  exi- 

matter,  as  well  as  in  a  great  many  others,  the  diver  18  in  •  < 

dition  to  gain  valuable  information  by  whii) 

be  opened  for  the  study  of  the  phenomena  of  ' 

for  The  Popular  Science  Monthly  from  the  JRcvue  HcterUi, 


DRESS  AND  PHYSIQUE  OF  THE  POINT-BARHOW 

ESKIMOS. 

Bt  JOHN  MrRDOCn, 

THE  people  who  live  on  the  extreme  northwest  oomer  of  i 
continent  are  far  frora  lioing  an  ugly  or  n 
Though  tlioy  are  not  tall— a  man  of  five  feet  ten  .. 
man  among  them — they  aro  well-proportioned.  broa<J 
.  »nd  deop-rhesfed.     The  men,  as  " 

"up,"  like  well-drilled  soldiers,  «ti 

doa]  of  grace  and  dignity.    I  fancy  that  a  good  di!al  of  tho  I 
I  of  the  men  comee  from  their  habit  of  carrying  tbft  | 
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in  old  times  the  bow,  in  a  case  slung  across  the  back,  by  a 
ring  passing  round  the  chest. 

The  women  do  not  have  such  good  figures,  but  are  inclined  to 
I    sbucluness,  which  they  perhaps  get  from  trotting  ahead  of  the 
I    dogs  when  traveling  with  sledges.    They  are  seldom  inclined  to 
\»  fleshy,  though  their  plump,  round  faces,  along  with  their  thick 
fur  clothing,  often  give  them  the  appearance  of  being  fat.     They 
generally  have  round,  full  faces,  with  rather  high  cheek-bones, 
small,  rounded  noses,  fuU  lips,  and  small  chins.    StUl,  you  now 
aud  llien  see  a  person  with  an  oval  face  and  aquiline  nose.    Many 
of  the  men  are  very  good-looking,  and  some  of  the  young  women 
lire  exceedingly  pretty.    Their  complexion  is  a  dark  brunette, 
n   often  with  a  good  deal  of  bright  color  on  the  cheeks  aud  espe- 
^kally  on  the  lips.    They  sunburn  very  much,  especially  in  the 
^fering,  when  the  glare  of  the  sun  is  reflected  from  the  snow, 
Hohcy  have  black  or  dark-brown  eyes  and  abundant  black  hair. 
Tim  women's  hair  is  often  long  and  silky.    When  they  are  young 
jliey  have  white  and  regular  teeth,  but  these  are  worn  down 
stumps  before  middle  life  is  reached.     Cheerful  and  merry 
ces  are  the  rule,  and  they  are  altogether  pleasant  people  to  see 
nd  to  associate  with.    TJie  men  cut  their  hair  square  across 
I  forehead  and  comb  it  down  into  a  regular  "  straight  bang," 
inih  long  locks  on  each  side  of   the  head,  covering  the  ears, 
Bt  clip  a  round  spot  on  the  crown  of  the  head  like  a  monk's  ton- 
sure, and  a  strip  about  two  inches  wide  from  this  tonsure  down 
the  back  of  the  head  to  the  nape  of  the  neck.    They  say  that,  un- 
laas  the  hair  is  clipped  off  on  the  crown  and  back  of  the  head, 
tie  man  will  suffer  from  snow-blindness  in  the  spring.    The 
women  part  their  long  hair  s  aoothly  down  the  middle  from  the 
forehead  to  the  back  of  the  neck,  and  gather  it  into  a  braid  on 
each  side  behind  the  ear.  When  they  are  dressed  up,  these  braids 
are  wound  round  and  round  with  a  long  string  of  small,  bright- 
colored  beads,  and  the  whole  finished  off  with  a  flat  brass  button 
fastened  into  the  hair  behind  each  ear.   They  wear  ear-rings,  too, 
usually  made  of  long  glass  beads,  dangling  from  a  little  ivory 
hook  which  fits  into  the  hole  in  the  ear.    They  are  all  tattooed 
with  one,  three,  or  five  narrow  blue  lines  running  from  the  under 
to  the  chin.    The  men  are  seldom  tattooed,  but  instead,  they 
the  curious  lahrets,  or  lip-studs,  which  are  peculiar  to  the 
10s  of  the  Northwest.    These  are  large  studs  of  stone  or 
le,  like  sleeve-buttons,  which  are  buttoned  into  holes  in  the 
ler  lip,  one  at  each  corner  of  the  mouth.    At  first  sight,  these 
lents  appear  a  hideous  disfigurement,  but  it  is  surprising 
bow  quickly   one  gets  nsed  to  them.     The    most  fashionable 
^Brets,  which  are  worn  on  "  swell "  occasions,  are  made  of  white 
So-ble  in  the  form  of  flat  disks,  about  an  inch  aud  a  half  in  diam- 
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eter,  with  half  a  large  blue-glass  bead  glued  to  tlif  »nI,M1i.  n 

each.    Others  aro  shaped  like  plugs,  and  are  made  of 

or  gray  stone.    They  used  to  pick  up  the  st'> 

shire-sauce  bottles  that  we  threw  away,  n 

them.    All  they  had  to  do  was  to  grind  of!  the  knob  oa  top  i 

little,  to  make  it  fit  comfortably  between  the  lip  and  gum. 

Their  clothes  are  made  almost  wholly  of  the  skies  of  wild  naiJ 
inals,  though  they  sometimes  wear  outside  frocks  of  i 
drilliug.    The  skin  which  is  most  commonly  used  ir  *^ 
reindeer,  which  is  perhaps  the  best  material  thatcc-. 
for  clothing  in  a  cold  climate.     It  is  very  warm  and  at  the  sami 
time  very  light,  and  can  be  had  of  various  thicknesses,  f-  "■  *' 
short-haired  fawn-skin,  fit  for  making  handsome  thin  cK  . 
the  heavy  winter  coat  of  the  buck,  suitable  for  blankets  or  thkk 
clothing,  to  wear  in  the  very  coldest  weather. 

A  man's  full  suit  of  clothes  consists  of  a  loose  frock,  with  bo 
joponing  except  at  the  neck,  provided  with  a  hood  thai  con 
-drawn  up  over  the  head,  and  a  pair  of  close-fitting  knoe-bmvii 
tied  down  with  draw-strings  over  the  tops  of  the  long  boots. 
cold  weather  a  second  frock  is  worn  under  the  first,  v. '  '  I?i 

side  next  the  skin,  and  an  extra  pair  of  breeches.    On 
worn  long  stockings  of  thick  deer-skin,  with  tho  hair  next 
skin,  and  outside  of  these  the  tight-fitting  boots,  whi' ' 
are  made  of  tho  short-haired  skin  of  the  deer's  legs,  . 
sealskin  tanned  white,  and  in  summer  of  water-proof  8««l«kiD 
with  the  hair  carefully  scraped  off  without  i   '        -  -  >« 
epidermis,  with  soles  made  of  the  skin  of  tb 
white  whale.     These  boot-soles  are  very  neatly  cnmpod  up  all 
round  the  foot,  like  the  soles  of  moccasins.    The  criniv'"  '  '     ion* 
with  the  teeth,  which  is  one  reason  why  the  women V  var 

out  so  quickly. 

I  know  of  no  warmer  and  more  comfortable  foot-geur  for  i 
cold  climate  than  the  Eskimo  fur  stocking  and  deerskin  boi<t| 
with  the  elastic  pad  of  whalebone  shavings  worn  under  tbo  Unsi 
between  the  stocking  and  the  boot  as  they  wear  it. 

The  man's  frock  is  cut  off  sfjuare  across  the  skirts.  And  reacl 
Labout  to  the  middle  of  the  thigh.     The  v  '  '!« 

'longer  frock,  which  comes  down  in  two  ri'  .  ft 

and  one  behind,  nearly  or  quite  to  the  kneea.    "niis  frock,  too,] 
11     '     '  oser  in  tho  biuk  thftn  the  man's,  so  as  tn       ' 
t  lier  to  cjxrry  hur  littlo  baby  inside,  and  t. 

bulge  in  the  hood  just  at  tho  back  of  the  nock  to  make  room  it 
the  youngster's  head.     Instead  of  breeches  and  boots,  the  " 
wears  tiglit-fitting  pantnloon.s  all  in  one  plcoo  with  tl. 
which  have  soles  like  those  of  tlio  men's  boots.    ^ 
are  made  of  doer-skin  In  winter,  but  in  suinm'"-  '         ..  •  .....dd 
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same  stuff  as  the  men's  water-proof  boots.  The  men  some- 
times wear  iwuitaloona  like  the  women,  and  the  boys  all  do  till 
they  arrive  at  manhood  and  have  their  lips  pierced  for  the  labrets. 
The  boys  wear  jackets  like  the  men's,  but  the  little  girls'  dress  is 
•  perfect  miniature  of  the  women's,  even  to  the  pocket  at  the  back 
of  the  nt'ck  for  the  baby's  head.  Indeed,  the  larger  girls  some- 
times do  duty  as  nurses,  and  carry  round  their  little  sisters  in 
their  jackets  like  grown  women. 

The  usual  material  for  jackets  is  reindeer-skin,  prepared  with- 
out any  process  of  tanning.  The  skin  is  first  dried  in  the  sun,  and 
then  the  stiff  under  membrane  is  carefully  scraped  off  with  a  very 

Etive  tool  ma<le  of  a  small  piece  of  flint  chipped  into  a  blunt 
e,  and  fitted  into  a  handle  of  ivory  or  wood,  shaped  so  as  to 
fit  exactly  into  the  hollow  of  the  hand.  This  scraping  also  serves 
to8oft«n  the  skin,  just  as  you  soften  a  sheet  of  stiff  ])aper  by  rub- 
hing  it  up,  and  the  skin  is  finally  finished  off  by  rubbing  it  with 
pmiice-stone  and  gypsum  or  chalk.  When  the  skin  is  finished 
the  inside  looks  and  feels  like  white  wash-leather,  but,  of  course, 
is  easily  spoiled  by  wetting.  All  sorts  of  skins  that  are  to  be  used 
h  the  hair  on  are  dressed  in  this  way. 

To  make  a  frock  of  ordinary  thickness,  they  usually  select  the 
of  does  in  their  summer  coat^  one  for  the  front  and  one  for 
iMck,  and  put  them  together  so  that  the  best  part  of  the  skin, 
the  back  of  the  animal,  comes  on  the  front  and  back  of  the 
n  where  it  will  show,  while  the  poorer  skin  from  the  belly  is 
(ftled  under  the  arms  or  the  sides.  The  head  of  one  skin  is 
ie  into  the  hood  by  fitting  it  in  with  seams.  All  these  gar- 
Bents  are  made  on  regular  patterns,  jvist  as  our  clothes  are ;  all 
jscketa,  for  instance,  having  practically  the  same  number  of  pieces. 
To  make  the  frock  fit  round  the  nock,  there  is  a  curved  triangular 
piece  let  in  on  each  side  of  the  throat,  and  these  throat-pieces  are 
•iways  made  of  the  white  skin  from  the  belly  of  tlie  deer,  no  mat- 
ter what  is  the  color  of  the  rest  of  the  garment.  This  gives  a  very 
pretty  effect  to  the  frock. 

Heavy  frocks  for  very  cold  weather,  especially  for  wear  when 
wt  on  the  ice  seal-hunting,  are  made  of  skins  of  deer  in  the  thick 
jray  winter  coat.  Now  and  then  you  see  a  frock  made  of  the 
Uaskan  variety  of  the  mountain  sheep,  which  is  of  a  jiale  buff 
olor,  almost  white.  Full-dress  frocks  are  also  made  of  the 
rhite  or  variegated  white  and  brown  skins  of  the  tame  Sibe- 
ian  reindeer,  which  they  get  by  trading  from  the  Eskimos 
rhom  they  meet  in  the  summer  at  the  mouth  of  the  ColvUle 
l^er.  The  latter  get  them  from  Kotzebue  Sound,  whither  they 
Hlirought  from  Asia  across  Bering  Strait.  These  skins  are 
^Aly  prized, 

^frhere  was  one  old  fellow  at  Cape  Smyth  who  was  a  very  great 
^B  rot.  zxzTm. — li- 
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dandy.    He  owned,  among  other  fine  cloth' 

frocks,  one  made  wholly  of  ermine-skins  put 

of  brown  summer  skins  and  white  winter  skins  altenmtely,  ' 

the  tails  and  feet  dangling,  and  another  of  bine  am)  white  u^i- 

skins  put  together  in  alternate  stripes. 

The  every-daj'  frock  has  very  little  trimming  except  a  frln^"^ 
of  wolverine  fur  around  tho  w^rist,  and  a  strip  i>f  '  ■•   •  ^ 
wolf-skin  round  the  edge  of  the  hood,  so  that,  when 
drawn  up  over  tlie  head,  the  long  hair  stands  out  all  ruuud  ll 
face  like  a  halo.    Tliis  is  not  merely  an  omament,  but  also  i 
to  protect  the  face  against  the  wind.    Working  frocks  are  of 
without  even  this  frill.    Full-dress  jackets  are  often  ^  [tSi 

trimmed  with  edging  made  of  alternate  strips  of  lig: 
skins,  fringed  with  wolverine  fur,  and  often  omamontcd  wit! 
little  knots  of  red  worsted. 

The  breeches  are  usually  made  of  heavier  deernskin  than  the_ 
frock,  BO  that  only  one  pair  is  more  often  worn  than  a  mi 
frock,  and  then  with  the  hair  inside.     Full-dress  breoche« 
tastefully  trimmed  with  edging  like  the  jacket.    The  bcKkts 
the  women's  pantaloons,  as  I  have  said,  are  generally  mad))  < 
skin  of  the  deer's  legs,  and  it  is  the  fashion  to  have  tho ' 
patch  from  the  inside  of  the  deer's  leg  always  on  th«>  mitridn 
tho  ankle.    A  specially  fashionable  stylo  of  boot  has  i 
of  alternate  stripes  of  white  and  brown  skin,  with  u  . .. 
effect.    Women's  pantaloons  also  are  often  made  this  wi 
tho  knee. 

Eskimo  dandies,  instead  of  having  their  boota  kept  up  by  the 
draw-strings  of  their  breeches,  have  the  tops  finished  off  with  • 
fancy  edging,  and  kept  up  by  draw-strings  of  their  own.  To  kwp 
the  moccasin-like  sole  of  the  boot  from  getting  out  of  shape  and 
running  over  on  one  side,  there  is  a  pair  of  strings  fastened  to  ths 
edge  of  the  sole  near  the  heel,  crossed  over  the  intitop,  and  tied 
round  the  ankle. 

There  are  several  kinds  of  material  used  for  making  boot^blcB, 
and  each  is  supposed  to  be  specially  suited  for  sumo  particular 
purpose.  For  walking  on  dry  snow,  the  beat  boot-soles  are  mad» 
of  sealskin  which  has  been  rolled  up  and  allowed  to  "heat"  and 
ferment  a  little  lieforo  dryiug,  so  that  the  epidermis  car  "i  ■■  -'•>■' r..\  ^ 
off  with  the  hair.  This  looks  like  cream-colored  mor 
not  stand  the  least  wotting.  For  walking  on  the  r 
they  prefer  to  have  solos  made  of  sealskin  dressed  Wi..  . 
on,  and  worn  with  the  flesh-side  ont :  but  for  their  water-' 
r^boots  they  use  tho  thicker  skin  of  " 
^they  can  get  it,  of  the  white  whale,  d: 
tho  skin  of  tho  polar  bear  is  made  into  wst«r>proof  aoles. 
white  whale  skin  is  tho  lieet  matoriaL    It  makofl  a  tnvualuore' 
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prellow  leather,  about  an  eighth  of  an  inch  thick,  stands  the 
rery  well,  and  is  quite  durable. 
Jnder  the  outer  pantaloons  the  women  wear  a  second  pair 

thicker  deer-skin,  skin-side  out,  with  stocking-feet.  When  the 
comes,  and  the  snow  gets  sloppy  on  the  surface,  they  dis- 
c«nl  the  outer  pantaloons  and  put  on  water-proof  boots  like  the 
^pa's,  but  held  up  by  a  draw-string  just  below  the  knee.  Later 
B^^  season,  when  there  is  a  good  deal  of  wet  weather,  and  they 
4re  knocking  around  in  boats,  they  wear  pantaloons  made  wholly 
||L  water-proof  black  sealskin.  Ail  these  pantaloons,  like  the 
^d's  breeches,  are  rather  short  in  the  waist,  and  are  held  up  by 
8  girdle  just  above  the  hips.  Like  a  sailor's  trousers,  they  need  a 
good  deal  of  hitching  up. 

The  frock  is  always  confined  round  the  waist  by  a  girdle,  often 
merely  a  strip  of  skin.  The  men,  however,  often  have  handsome 
belts  about  an  inch  and  a  half  wide,  woven  of  the  shafts  of  feath- 
ers. By  using  black  and  white  feathers  a  very  neat  pattern  is 
produced.  The  fashionable  ladies'  belt  is  made  by  sewing  together 
bits  of  fur  from  the  feet  of  the  wolverine,  each  with  a  single  claw 
Attached. 

fastened  to  the  belt  behind,  every  man  and  boy  wears  the 

ly  tail  of  some  animal.     A  wolverine's  tail  is  the  "correct 

but  those  who  can  not  afford  tliis  wear  the  tail  of  the 

*or  the  Eskimo  dog.    This  fashion  gave  rise  to  the  story,  told 

the  old  Russian  voyagers,  of  men  with  tails  on  the  American 

Bt. 

It  is  also  very  fashionable  to  wear  the  skin  of  an  ermine  dang- 
ling from  the  frock  between  the  shoulders,  or  an  eagle's  feather 
in  the  same  place  or  on  the  back  of  the  hood.  These  are  amulets, 
Knd  are  supposed  to  bring  good  luck,  like  the  dried  birds'  heads, 
bear's  claws,  and  other  such  things  which  the  men  wear  dangling 
from  the  belt. 

The  only  head-covering  is  the  hood  of  the  frock,  which  comes 
Earward  just  far  enough  to  cover  the  ears.  In  very  cold  weather, 
or  when  they  are  sitting  on  the  ice  watching  for  seals,  the  men 
meai  cloaks  of  deer-skin  over  their  other  clothes.  When  it  rains, 
^nrhen  they  are  out  in  the  boats  in  rough  weather,  both  men 
HR  women  draw  over  their  other  clothes  a  frock  made  of  strips 
Df  the  entrails  of  the  seal  dried  and  stitched  together.  This 
Frock  has  a  hoo<i  which  fits  close  round  the  face,  and  is  quite 
■uter-proof. 

^iBince  these  people  have  had  so  much  to  do  with  the  white  men, 
Hiey  have  taken  to  wearing  a  good  deal  of  bright-colored  calico. 

Sthis  they  make  long  frocks  without  hoods,  which  they  wear 
tt  their  furs  in  blustering  weather  to  keep  the  snow  from  get- 
g  on  to  them. 


Its 
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Of  course,  in  such  a  climate,  the  hands  need  to  bf  well ; 
tectc'd,  and  they  have  fiist-rate  gloves  and  mittens.    The 
are  always  made  of  dressed  deer-skin,  with  the  hair-side  in.  ( 
usually  have  a  fringe  of  wolverine  fur  round  the  wrist.- 
are  specially  meant  for  dress  occasions,  and  are  often  t 
ornamented.    The  common,  every-day  mittens  are  made  o(  t 
door-skin,  and  are  always  worn  with  the  hair  next  the  hand.    1 
men  and  women,  particularly  the  women,  when  they  hare  no  v. 
to  do  that  requires  both  hands,  have  a  great  habit  of  wearing  (vuly 
one  mitten,  and  drawing  the  other  hand  back  throuLrh  the-  s-ti-vvt 
inside  the  jacket  for  warmth. 

In  very  cold  weather,  particularly  when  1 
they  wear  very  thick  mittens  made  of  the  shhL_ 
bear.    These  keep  the  hands  very  warm,  and  one  of  the<se  mil' 
held  upon  the  windward  side  of  the  face  makes  a  capital 
against  the  sharp  wind.    The  long,  harsh  hair,  too,  makes  i 
rate  brush  for  dusting  off  frost  and  snow  from  the  clothe 
for  brushing  up  the  floor.    When  hunting  with  the  rifle  in 
the  hunter  wears  a  pair  of  thin  deer-skin  gloves  undur  bis 
tons.    Then,  when  he  is  ready  for  a  shot,  he  slips  off  his  ell 
mittens,  and  can  handle  his  gun  without  buiTiing  his  finge 
the  cold  iron. 

Of  coui"se,  all  these  clothes  are  made  by  the  '• 

them  out  by  their  eye  very  skillfully,  using  their ...,-. 

broad  knife  shaped  like  a  chopping-knife,  which  they  \i»e  for  coW 
ting  everything,  from  their  food  to  a  thread.    Tliis  i>  '  •hill 

scissors  for  cutting  furs,  because  in  cutting  from  l:  sida 

you  cut  the  skin  without  cutting  the  hair. 

For  sewing  skins  they  make  their  own  throad  by  n  : 

fibers  from  a  piece  of  dried  sinew,  but  use  nowadays  stevl  .^ 

and  common  brass  thimbles.  They  do  not  sew  as  a  whit«  wocud 
does,  but  wear  the  thimble  on  the  forefinger  and  t'  •■  •  '^  -  ndM 
through  from  left  to  right.    In  old  times  their  ni  .tdi 

from  the  small  bones  of  the  reindeer's  legs,  and  tjfl 

bles  made  of  a  bit  of  sealskin,  in  the  shape  of  a  i ...«,  .,  ■,«  ufl 
on  one  side  to  press  against  the  needle.  J 

Tlie  great  time  for  making  new  clothes  is  in  Octoljor  andJH 
vembor,  which  are  named  in  the  Eskimo  calendar  "  the  timM^ 
sewing"  and  the  "second  time  for  serving."  All  summej-  \ojiA 
they  have  been  living  in  tents  and  knocking  ''^'^t^^ 

their  clothes  have  grown  pretty  shabby  an:  -^owiHI 

bav-e  come  back  for  the  winter,  and  the  time  has  come  to  nuiki 
.  new  clothofl.     But  deer-skin  •'  '■ 

lage  while  the  hunters  are  '  >tS 

biwl  luck ;  «o  the  women  take  their  work  out  into  litUe  tmU 
pitched  iiomo  distance  from  the  houses.  ^m 
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Jy  ihe  time  December  comes,  and  with  it  the  season  for  the 
Iter  festivals,  everybody  in  the  village  has  his  new  clothos  for 
f  year,  and  all  look  neat  and  trim  in  fresh  brown  deer-skins  and 
white  mittens  and  breeches. 


PRAIRIE  FLOWERS  OF  LATE  AUTUMN. 
Bt  btkon  d.  halsted, 

raomwa  or  botakt  tx  rctsuu  oolusoi,  h.  i. 

is  not  easy  to  satisfactorily  decide  why  some  plants  bloom  in 

autojnn,  while  others  produce  their  flowers  only  in  sjiring. 

have  hepaticas  in  April  is  as  much  a  matter  of  common  ex- 

ition  as  for  August  to  bring  the  first  golden-rods  and  October 

jrgeous  display  of  asters.    An  unwritten  law  of  Nature  has 

,  conformed  to,  and  the  result  is  a  floral  time-piece  of  tlio  sea- 

j,  so  accurate  in  its  wonderful  mechanism  that  one  only  needs 

the  bouquet  of  a  school-girl  returning  from  her  Saturday 

icon  ramble  in  the  woods  to  know  the  month  of  the  passing 

Some  time  ago  (The  Popular  Science  Monthly,  May,  1887)  the 

er  prepared  a  paper  upon  "  Prairie  Flowers  of  Early  Spring," 

Ewhich  it  was  stated  that  the  first  blossoms  of  the  season 

led  an  advantage  by  being  first.    There  is  a  mutual  adaptation 

ig  between  flowers  and  insects  that  the  most  casual  observer 

;  not  gainsay.    It  is  not  only  an  advantage,  but  in  many  cases 

Bsitive  necessity,  that  flowers  be  visited  by  insects  in  order  to 

I  aecure  that  transfer  of  pollen  from  one  blossom  to  another  which 

rtsults  in  fertilization.    The  modem  accepted  view  of  all  floral 

^duplay  is  that  it  serves  the  purpose  of  attracting  insects,  and  acts 

la  contrivance  by  means  of  which  the  fertilization  of  a  flower 

>wn  pollen  is  prevented.    Botanists  of  earlier  days  did  not 

lis  truth  upon  the  attention  of  othera,  and  many  persons 

ler  qualified  to  judge  of  human  than  natural  history  arrived 

^the  erroneous,  if  not  somewhat  selfish,  conclusion  that  floral 

forms  and  colors  were  primarily  to  beautify  the  earth  and  render 

it  a  pleasant  habitation  for  man.    No  one  can  for  a  moment  doubt 

tt  flowers  are  beautiful,  but  beauty  is  a  secondary  matter  so  far 

le  gratifying  of  man's  taste  for  beauty  in  forms  and  colors  is 

icerned.    It  is  so  planned  that  the  qualities  which  render  the 

structures  so  well  adapted  to  the  peculiarities  of  the  insects 

the  ones  which  at  the  same  time  render  them  beautiful  and 

contribute  to  the  pleasure  of  man.    In  this  adjustment 

fcy  see  the  working  of  an  Infinite  Mind  able  to  combine  the 

elements  of  utility  and  beauty  so  completely  that  it  is  not 

ivagant  to  say  they  are  often  inseparable. 
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In  the  present  paper  the  reacl«.-i  n 
of  the  plants  that  continue  to  bloom  after  the  fingers  of  Jai'k 
Frost  have  silently  pulled  down  the  dark  curtain  of  the  w«aiii| 
autumn  and  shut  out  the  warmth  of  vitality  from  all  the  teoulcr 
sorts  of  vegetation.  The  first  day  of  October  opened  upon  a  hni- 
scape  of  varied  hues,  some  of  a  most  somber  chara  !.  • 

in  September  the  leaves  of  the  box-elder,  for  oxamp.: ,  —  .  .■.',_ 
blasted  by  freezing  and  the  vineyards  were  prematurely  bron 
with  the  curled  and  djing  foliage  rustling  in  the  breeze.  Cora 
and  other  plants  of  a  like  subtropical  nature,  not  previously  h«-^ 
vested,  were  stricken  lifeless  by  the  low  temperature,  and 
plants  carelessly  left  out  of  doors  molted  away  jut 
rapid  decay.  As  one  looked  about  him  the  scene  coul': 
the  observer  of  the  Scripture  injunction  concc-ming  the 
women  grinding  at  the  mill.  Two  plants  side  by  side  li  '  ' 
growing  with  equal  vigor,  and  both  bespoke  an  e<jually  1 
but  one  was  taken  and  the  other  left.  The  reason  for  this  is  D(<4 
easy  to  find. 

Many  mysteries  flood  the  mind  in  contemplating  the  world  i^ 
vegetable  life,  but  none  more  thoroughly  baffles  tlie  kf- 
server  as  well  as  the  most  peuetrating  microscopist  than  ...... 

hardiness.     Wo  freely  use  the  word  in  iguorauce,  or  wone, 
conceal  our  ignorance,  as  physicians  may  employ  ! 
among  their  admiring,  awe-struck,  ignorant  patient..  -... 
the  thoughtful  pause  comes  it  brings  us  face  to  face  with  a  half- 
clothed  skeleton  that  nearly  frightens  all  save  the  braz«n>faoed. 
We  may  attempt  to  explain  the  real  meaning  of  hardiness  in  i 
dozen  ways,  and  in  the  very  offering  of  so  many  reafiona  we  exhit 
the  weaknei?i3  of  all  the  arguments.    If  we  -      "    ■•   ■     v 
dernier  structure,  the  statement  is  met  with  thi- 
the  hardiest  plants  do  not  have  necessarily  the  denser  tissue*. 
Ixix-older,  which  is  considered  a  type  of  hardiness,  yields  a 
loss  than  half  as  heavy  as  the  hickory.    Of  the  8ixte*»n  w^irla  ( 
trees  in  the  United  States  with  wood  heavier  than  v 
in  the  warmer  portions  of  the  country,  where  no  wintti  >..->,  it 
hold  upon  vitality.    Perhaps  it  is  as  much  the  plan  of  onfl 
eios  to  have  its  twigs  killed  back  as  it  is  for  another  t  UiiJ 

tlie  sudden  changes  of  temperature  and  the  severe  l .i  de~, 

mands  a  more  than  human  penetration  to  decide  that  the  he 
chostiuit,  with   its  large  and  well-;  'lal  buds  it 

autumn,  is  better  adapted  to  its  con  ...  "  raspl 

with  young,  immature  wood  and  imperfect  budK,  which  dia ' 


ami  bnil'is  for  a  century,  while  the  bramble  fom 
steins  and  runs  ita  chances  of  making  all  It  con  uut,  oi 
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growing  season.  No  one  would  care  to  say  that  a  Rubus  is 
hardy  than  an  jEscuIus.  They  are  not  to  be  compared,  and 
the  matter  ends.  If  two  species  in  the  same  genus  have 
ilar  habits  of  growth,  and  one  fails  to  bear  the  surrounding 
ditions  while  the  other  thrives,  the  case  is  very  different,  and 
more  natural  to  seek  the  reason,  for  the  answer,  if  it  could  be 
8n,  might  be  a  blessiug  to  every  orchardist  and  gardener  suf- 
ng  from  losses  among  his  tender  plants.  And  even  here  it 
be  that  the  explanation  turns  upon  surroundings  to  which 
plant  has  been  subjected.  We  know  that  species  migrate 
the  home  of  tlje  parent  as  birds  from  the  parental  nest  or 
eheep  from  the  fold.  It  is  not  difficult  to  believe  that  off- 
ig  from  common  stock  in  time  develop  progeny  subjected  to 
unlike  conditions.  Under  dissimilar  circumstances  they 
op  unlike  tendencies ;  and  when,  after  centuries,  these  new 
are  again  brought  together  through  man's  culture,  while 
may  be  outwardly  the  same,  the  one  is  tender  while  the  other 
U  It  is  a  que.^tion  of  the  resistive  power  which,  whenever 
aach  for  it,  whether  with  the  high-i)ower  Ions  or  the  chem- 
test-tube,  the  result  is  much  the  same.  This  generation , 
after  a  sign,  and  it  might  do  many  worse  things.  It  may 
long  time  before  there  will  be  a  better  test  for  hardiness 
that  which  is  applied  when  a  plant  is  subjected  to  the  actual 
tions.  At  present  there  is  no  rule  without  innumerable 
>tions,  which  not  only  "  prove  the  rule,"  but  prove  that  it  is 
lees.  The  Oreenlander  may  easily  fall  a  victim  to  small- 
becaose,  we  say,  his  system  has  not  been  so  situated  as  to 
op  the  resistive  power  to  this  direful  mala<ly.  The  Northern 
goes  south  and  is  stricken  with  a  fever  that  does  not  cause 
1  to  those  "  to  the  manor  born." 

the  field  we  see  the  corn  falls  with  the  first  hard  frost, 
;  the  asters  along  the  roadway  hold  their  freshness  and  con- 
to  blossom  until  early  winter  congeals  the  sap.    Turn  to 
r-garden,  and  we  see  many  of  our  tender  plants  in  the 
brownness  of  death,  and  by  their  side  stands  the  Anter- 
in  the  beauty  of  its  pristine  freshness,  bearing  its  blos- 
of  every  size  from  the  minutest  bud  np  to  the  full  flower. 
pelargonium  has  its  dead  branches  intermingled  with  the 
stems  of  the  petunia.    The  moss-rose  is  lifeless  upon  the 
d,  while  the  prostrate  verbena  is  fragrant  with  new  blos- 
Snows  come  and  go  long  after  the  Indian  summer  has  been 
by  the  chill  November  days,  and  the  pansies  smile 
%nong  frosty  fallen  leaves.    Death  and  life  are  closely  asso- 
and,  while  we  can  not  comprehend  it  all,  there  are  few 
would  lose  the  exhilaration  of  a  prolonged  search  for  the 
of  knowing  it  all  at  once. 
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Along  my  daily  pathway  have  throngwl  the  shephrril'snaTye 
and  the  purslane.    The  former  passed  the  winter  im  »<  ■  :.. 

eelf-sowed  seed  in  ettrly  an  I 
soil  unprotected,  or  percbau. 

of  snow.    When  the  November  blasts  are  howling  and  vrUir 
down  the  snows,  some  belated  plants — or,  more  properly,  »"^ii.'. 
hasty  specimens  ahead  of  their  time— are  loft  bloom  ins  nlno'V 
The  pepper-grass  (Lepidium  virginic^im)  is  closely  r< 
shepherd's-purse,  and  has  the  same  times  and  seasont.  <••>.,  .......:> 

of  growth.    On  the  other  hand,  the  hot-blooded  purslane,  whidi 

was  able  to  sprawl  at  full  length  upon  the  superhoatt'd  gn.Hind  in 

August,  and  thrive,  to  the  great  annoyance  of  the  ti>U-  ■-'■■•^t,],.xiSt, 

falls  A  lifeless  victim  at  the  first  firm  grasp  of  the  fr' 

its  obeseness  it  blackens  with  the  rising  sun,  and  > 

else  behind  except  the  thousands  of  almost  micro      _ 

which  the  icy  winter  only  seems  to  serve  as  a  fitting  iniroductio 

to  new  activities  when  the  long-delaying  s;    ' 

into  the  vegetable  garden,  if  you  please,  and  i  •  •  cl« 

of  i)lants  therein  grown  for  the  table.    There  are  sorts,  the 

of  which  may  be  so^vn  as  soon  as  the  ground  can  ' 

whUo  other  seeds  are  of  the  tender  sort  and  can  n«it  1" 

to  the  earth  until  the  settled  weather  has  come  and  the  lioai^ 

of  the  laggard  frosts  is  past.    Toward  the  end  of  the  ^^ tJ 

is  a  like  distinction.    In  short,  some  of  the  garden  fa- 
make  all  their  growth  during  warm  weather,  and  itcrish  wit 
frosts  of  autumn ;  while  others  can  be  gathered  at  pleasure  ( 
left  in  the  earth  xintil  the  following  spring,  and  improved  by 
seeming  neglect.    Of  meadow  and  pasture  crops   tb' 
that  flower  later  than  the  red  clover.    Tliis  may  bo  f  • 
bloom  until  the  snows  cover  the  melliferous  heiwis  for  Ihe " 
of  the  year.    The  alsike  also  is  a  late  bloomer,  but  the  white 
gives  up  much  earlier. 

Let  us  turn  now  to  the  wild  plants  which  arc  in  flower  uf 
or  after  the  first  of  Octolier  in  the  climate  of  <-   '-  '   '       i— a" 
prairie  region — where  autumn  is  more  than  pn  ly 

that  date.    At  the  outset,  it  is  manifest  of , the  plants  in  Howe 
that  a  large  number  belong  to  the  sunflower  family.    Ajnoc 
most  conspicuous  are  the  asters  ami  golden-rods,  and  the 
beatitiful  of  them  all  is  the  Aster  Nnvct  Anglia.    This  ia  a  cd 
mon  sj>ecie9,  and  because  at  home  in  New  England — as  the  nam^ 
indicates — is  none  the  less  attractive,  and  one,  the  charm  of  wht 
purple  rays  of  the  large  heads  never  flags.    I  ! 
long  tramps  through  the  low  meadow-land  where  1 1 
chief  blossom,  and  never  tired  of  the  variability  which  the ; 
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ced  with  tli  richly  attired  of  all  the  asters  is  the 

(jolden-rod  i  ;<)  Riddellii) ;  quite  different  from  all 

^  other  Solidagos  in  having    the  stems   clothed   with   long, 

>th,  narrow  leaves,  which  gradually  curve  upward  and  then 

tribo  a  half  circle  downward.    The  large  clusters  of  flowers  in 

medium -sized  heads  have  a  depth  of  auriferous  color  which 

not  fail  to  attract  all  lovers  of  yellow.    The  golden-rod  most 

rly  like  the  above  is  Solidago  rigida,  an  earlier  bloomer  but 

its  own  against  the  early  frosts.    As  the  name  suggests,  the 

ifl  large  and  stiff  or  rigid,  the  leaves  are  sessile,  large,  thick, 

the  heads  of  the  blossoms  form  a  broad,  flat-topped  inflores- 

'  three  or  more  feet  from  the  high,  dry  prairie  soil. 

uor  golden-rods  were  Solidago  speciosa  and  the 

Bthor  common  and  yet  far  from  the  least  attractive  species, 

Jnisis.     This   furnishes  a  serious   puzzle  to  the 

t,  but  the  lovor  of  slight  differences  in  plants  finds 

is  8p«cies  with  its  various  varieties  a  subject  of  absorbing 

Aster  lowjifolin  and  A.  multiflorus  vie  with  each  other 

ing  the  waste  places  bright  and  attractive  during  the 

October  days,  and  exhibit  their  powers  to  resist  the  destructive 
icies  of  the  closing  days  of  autumn  by  shaking  their  leafy 
\  and  bright  fresh  heads  of  blossoms  in  the  storms  of  bleak 
The  three  asters  already  named  are  among  the  last 
...  prairie  flowers,  and  seem  to  be  full  of  life  when  the 
aro  icy  in  the  morning  and  the  sunny  side  of  a  log  is  a 
jrite  haunt  of  the  birds  of  winter. 
long  the  small  brooks  and  over  the  lowland,  where  the  fog 
I  and  chill  settle  at  early  sunset,  the  great  sunflower  (Heli- 
I  gmsse-semitus)  may  wave  its  head,  while  around  it  is  the 
6nt  of  the  winter  condition.  Heleniuin  axitumnale,  with 
landsome  heads,  with  lemon-yellow  notched  ray  flowers  and 
XiKC  velvety  decurront  leaves,  is  not  common  but  attractive. 
do  not  wonder  that  it  lingers  in  the  lap  of  eai-ly  winter, 
ixae  the  atmosphere  of  its  whole  being  is  one  of  endurance, 
of  the  quiet  sort  befitting  the  Quaker  and  not  that  of  the 
bully. 

But  there  are  many  late  autumn  plants  scattered  through  other 
the  sunflower  family.    Along  the  streams  and  standing  knee- 
in  the  wasted  and  decaying  nibbish  of  the  borders  is  the 
,  loafy  stem  of  the  Physosteyia  virginica,  with  its  slender 
te  of  showy  rose  and  purplish-white  blossoms.    It  is  one  of  the 
^ts  in  all  save  the  minty  quality,  and  for  this  peculiar  lack- 
it  is  often  a  source  of  trouble  to  the  tyro  in  classification. 
flowers  are  complex,  the  stamens  possess  an  abundance  of 
»,  in  which  the  circulation  of  protoplasm  may  be  seen ;  and, 
ita,  insects  visit  thorn. 
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Of  a  very  different  type,  perhaps  more  showy  ami  '  ■  ■  ■ 
interesting  to  the  student  of  floral  structurea,  is  tli 
lobelia  {Lobelia  syphilitica),  a  frequenter  of  all  low  j 
its  rank  growth  and  bright  deep  blue  render  it  a  pr..^.,,-  ,.l 
ject.    This  plant  with  its  insect  attendants  has  ofteu  Turn 
amusement  for  me  by  the  half-hour.    The  in 

haste,  and  dodge  in  and  out  of  these  blossomt  .. ...  „ 

rapidity,  each  time  receiv-ing  a  new  invoice  of  pollen  to  be  scat- 
tered upon  the  stigmas  of  other  blossoms  subseqae! 
Among  the  most  seemingly  out-of-place  blossoms  as 
appearing  were  those  of  the  common  blue  violet.    This  is  strii 
one  of  the  spring  Howers,  but  with  us  for  years  it  rnakt^  a 
atlvent,  and  in  some  places  blossoms  so  freely  as  to  be  no  rarity, 
It  has  been  used  for  classes  of  a  hundred  members  for  dissootii 
in  October.    This  favorite  plant  is  not  as  well  known  in  balrit 
it  deserves.    Its  underground  close-fertilized  flowers,  for  exam 
are  unseen,  therefore  passed  by  by  those  who  only  pick  the  sb 
aerial  blossoms.    The  little  low,  round-leaved  mallow,  or  proei 
mallow — in  my  boyhood  days  we  called  it  "  cheeses  " — ia  one  td  , 
our  October  flowers.  M 

It  will  be  seen  that  a  fair  share  of  the  late  autumn  bluaioiBi^l 
are  weeds  and  useless  plants.    The  May- weed  (.^n/A/-^n««  eotula) 
is  one  of  those  which,  if  less  common  and  without  it.s  runk  odor, 
would  bo  a  very  attractive  plant  in  both  foliage  and  flovrtr :  bu' 
as  it  is,  no  one  is  anxious  to  give  this  wayside  intruder  any  hig] 
place  among  the  purely  ornamental  s]x>cie8.    In  liko  manner  thi 
mullein,  or  "great    American  velvet-loaf"  as  it   is  sonj' 
called  in  Europe  ( Verbascum  ihapsua),  is  a  plant  with  some 
herent  attractions ;  but,  owing  to  its  obtrusive  habit,  combi)Mi«Ij 
with  a  coarseness  and  boldness,  it  can  only  rank  with  the  w 
It  will  accommodate  itself  remarkably  to  unfavorable  condii 
and  come  up  blooming  under  all  sorts  of  rough  if  not  ab 
treatment.    There  is  a  strict  military  air  to  this  j>laut  n<«  w»? 
to  one  of  its  October  associates  in  the  ptvsture  (Verbtna 
Both  have  8t«ms  much  straighter  than  some  ramrod»,  ai^.» 
time  a  friend,  seeing  the  mullein  in  great  abundance  npon  rel! 
ground,  remarked  that  they  were  like  ten  thousand  men  march- 
ring  up  a  hill.    The  species  of  liatris,  or  blazing-stars,  are  of  tlui 
■ame  strict  habit  but  vastly  more  showy.    We  have  three  specits 
of  these  charming  rose-purple  compi>sitos,  all  "  mH' 

in  summer  and  remain  to  di-splay  tlieir  mar  j^ 

after  the  tender  plants  have  served  their  time  fl 

Among  all  the  lat'  ''  -^J 

a  greater  fondness  t  Ifl^ 

mingled  purple  and  blue,  at  a  time  when  tbo«o  ojlors  hare  l«j 
oomo  unusually  rare,  for  they  are  never  common  at  any  time  «n 
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Some  of  the  species  bear  flowers  that  long  seem  upon  the 
( of  coming  into  full  bloom,  and  disappoint  those  who  look 
•wide-open  flowers.  They  are  somewhat  bell-shaped;  into  the 
ated  opening,  otherwise  nearly  closed,  the  bee  or  other  insect 
lies  its  way  in  search  of  nectar  and  pollen.  Upon  the  exit  of 
'  winged  visitant  the  corolla  again  closes,  to  the  exclusion  of 
brything  except  its  insect  attendants.  The  most  charming  of 
the  species  of  this  late-flowering  genus  is  the  celebrated 
Dged  gentian,  so  named  because  its  long  corolla  ends  in  a  most 
licate  row  of  long,  fine,  hair-like  projections,  suggesting  the 
Ivy  eyelashes  of  a  beautiful  girl.  The  tint  of  the  whole  blos- 
is  a  pare  and  delicate  blue,  caught,  as  it  would  seem,  from 
I  iome  patch  of  October  sky,  margined  by  flecks  of  fleecy  clouds. 
Hbse  gentians,  as  well  as  rich  specimens  of  a  cousin  to  the  thor- 
Wl^hwort  and  boneset,  with  great  clusters  of  pure  white  flowers, 
might  be  gathered  any  late  autumn  day,  the  former  in  the  low 

Iirie,  the  latter  in  the  tangle  of  frost-bitten  herbage  m  "  the 
ber  "  along  the  water-courses.  The  boneset  flowers  suggested, 
iheir  exhibition  of  white,  the  approach  of  winter,  when  all  the 
copse  is  covered  with  a  mantle  of  snow  and  the  stream  is  locked 
in  the  embrace  of  the  frost-kmg. 

One  of  the  latest  of  the  autumn  prairie  flowers — and  one  not 
^■cd  by  me  until  drear  November  has  come  in  the  wake  of  In- 
^k  summer  weather — is  the  ladies-tresses,  an  orchid  of  no  strik- 
^B  beauty,  but,  in  a  region  where  orchids  are  rare  and  arriving 
^Br  the  eleventh  hour,  it  has  its  full  share  of  interest.  The 
|Kit«  are  single-stemmed,  few-leaved,  and  the  small,  pure  white 
Bowers  are  so  arranged  u]>on  the  long  spike  as  to  assume  a  spiral 
infloreecence,  from  which  fact  the  common  name  doubtless  origi- 
nated in  the  fertile  mind  of  some  imaginative  luver  of  plants. 
the  witch-hazel  had  been  a  member  of  the  prairie  flora  un- 
consideration,  it  would  have  been  in  its  place  of  honor  at  the 
close  of  this  list ;  but,  as  it  is,  the  orchid  and  the  aster,  the  shep- 
herd's-purse  of  the  wayside  and  the  prairie  must  vie  with  the 
sy  in  the  flower-garden  for  the  last  place  in  the  floral  calendar 
w  year. 

le  reasons  assigned  in  a  previous  article  for  the  early  bloom- 
[  of  plants  hold  good  here  for  those  that  develop  their  flowers 
I  in  the  year,  and  can  be  briefly  condensed  into  the  expression 
t.  in  the  experience  of  the  species,  it  is  probably  found  an  ad- 
ktage  to  be  somewhat  out  of  the  season.  A  single  store  upon 
pide  street  may  do  as  well  as  any  one  in  the  market-place, 
rided  it  is  thoroughly  accommodated  to  the  situation :  com- 
ition,  or  the  absence  of  it,  is  likewise  an  element  not  to  be 
ignored  in  the  consideration  of  the  time  of  blooming  of  flow- 
ers; and  no  one  can  but  rejoice  that  all  plants  do  not  produce 
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their  blossoms  during  the  same  day  or  week  or  vvcu  w 
the  year. 

[The  above  article  has  been  prepared  from  n- 
writer  while  occupying  the  chair  of  botany  in  tht.  iv-  ..  ^iiji^ 
ural  College.] 


THE  DUK-DUK  CEREMONIES. 

Bt  WILLUM  CHCECHltX. 

RELIGION  is  a  vanishing  quantity  in  the  western  Pacific,  and 
the  farther  west  one  goes  by  so  much  the  r.  •  "    'k»« 

this  sentiment  vanish ;  dogmatic  theology  and  i;     .  j-k- 

fession  are  alike  absent  from  the  thought  and  practice  of  the  dark 
Melanesian.  Simplicity  marks  all  the  desire?  '  *' '  '  '  '  sat- 
agery,  and  this  same  simplicity  marks  all  the  -  life; 

instead  of  wondering  puzzlement  over  the  hazy  ideas  of  a  gram 
first  c«use,  or  a  hereafter  which  may  in  some  sort  bo  moldc 
the  conduct  of  life  in  the  present,  the  remote  islander  limi 
religion  and  the  spiritual  side  of  him  to  an  ill-defineil,  i 
acknowledged  fear  of  the  unknown.    Worship  he  baa  nor* 
the  idea  of  propitiation  of  tho  malign  power  has  not  yet . 
to  liim  ;  and  the  most  that  ho  can  conceive  of  is  sedulously  to 
frain  from  naming  this  terrible  unknown. 

Another  circumstance  deserves  note  because  of  its  intereetii 
coincidence  with  this  absence  of  faith.  What  internal  connect 
there  may  bo  between  the  two,  if  indeed  there  be  any,  is  most 
scure,  for  the  reason  that  those  people  are  as  yet  little  knorwn,  tuvd 
are  very  cliary  of  communicating  any  information  conccnu&f 
these  two  features  of  their  life.  It  is  noticed  by  the  careful  ob» 
server  that  just  in  proportion  as  the  forms  and  formulas  of  ; 
ion  disappear  from  the  life  of  the  savage  communiti 
so  there  is  a  marked  increase  in  the  prevalence  and  i  f] 

secret  societies  which  seem  to  take  the  place  of  priestcraft 
kingcraft. 

Melanesia  presents  a  very  long  list  of  these  assndatinns 
men  who  are  inducted  into  some  secret  or  other, 
ened  with  the  most  severe  })enalties  if  thoy  di\'ulgo  a.. .  ia 

mysteries  \rt  the  profane,  and  who  are  provided  with  si.  pi 

recogTiiti<inof  other  possessors  of  the  ^  ii*B;  and  iu  mf 

than  one  instance  it  has  been  obser\  ho  ragnnls  h«« 

fboen  recognized  and  regarded  by  people  on  for-distAut  {i»]aa<l 


those  myiitic  orders  is  ««  far  as  possible  kept 

by  long  and  patient  gtudy  of  the  people  that  evtu  '.m  uitrcst  i 
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Ime  of  their  methods  can  be  ferreted  out.  That  they  exist  and 
eiercise  a  tremeudous  power  over  the  people  is  certain ;  that  they 
I  more  powerful  in  commimities  devoid  of  religion  is  a  fact ; 
1  with  almost  equal  certainty  it  may  be  said  that  these  secret 
series  are  in  some  way  intimately  connected  with  the  practice 
'polyandry,  which  it  is  evident  has  only  recently  aiuong  the 

nesian  races  j-ielded  to  the  present  system  of  polygamy. 
New  Britain,  at  the  most  remote  and  the  most  savage  verge  of 
aeeia,  shows  to  their  best  advantage  the  absence  of  the  relig- 
I  sentiment  and  the  development  of  the  secret  society.  Both  are 
exhibited  in  the  ceremony  of  the  Duk-duk,  which  plays  a 
I  part  in  the  life  of  the  community.  It  has  not  often  been 
by  white  men,  for  the  reason  that  its  performers  or  devotees 
fierce  cannibals,  and  of  those  few  who  have  seen  it  none  have 
able  to  learn  more  than  just  what  little  they  saw.  The  rea- 
I  for  the  ceremony  and  the  rude  symbolism  which  underlies  it 
Save  been  carefully  concealed  under  the  seal  of  the  oath  of  mys- 
iaies,  and  have  evaded  the  traders  who  have  witnessed  the  pres- 
^btion  of  the  ceremony  on  the  village  green.  That  this  account 
ESn  go  any  deeper  into  the  mystery  than  others  is  due  solely  to  a 
liappy  chance  by  which  the  writer  was  received  into  one  of  the 
Cfevr  Britain  families,  and  was  allowed  to  progress  into  the  chief 
Bitery  by  initiation  in  duo  form.  The  public  performance  of 
^Duk-duk  will  first  need  recounting. 

^kjpon  a  day  not  previously  announced  to  the  people  the  cere- 
^fcy  takes  place.  It  is  early  in  the  morning,  and  the  people  have 
WK  yet  scattered  to  their  customary  occupations  on  the  beach  or 
in  tlio  jungle  that  lies  behind  the  village ;  the  chief  stands  at  the 
ioor  of  his  house,  smoking  and  watching  the  knots  of  the  villagers ; 
liy  his  side  stand  some  of  the  elders  of  the  village  discussing  petty 
pcditics ;  the  women  chatter  loudly  at  the  spring,  and  the  children 
»re  noisy  at  their  sport.  Suddenly  there  comes  the  warning  cry, 
*  Duk-duk !  "  there  is  a  soimd  of  some  one  crashing  through  the 
eanebrakes,  and  the  scene  at  once  changes.  The  men  hurry  to 
take  their  places  at  the  doors  of  their  dwellings,  brandishing  their 
ireapons  of  warfare ;  the  women  shriek  and  rush  for  slielter ;  and 
the  children  scurry  home  in  hot  haste,  stumbling  and  lulling  in 
hurry,  but  showing  all  the  signs  of  terror.  The  noise  in  the 
5I0  grows  louder  and  draws  nearer,  the  last  hedge  of  rustling 
I  is  parted,  and  a  strange  figure  appears  running  at  the  top  of 
^Bpeed. 

It  is  the  Duk-duk.  Near  the  ground  are  seen  the  legs  of  a  man 
ck  as  tropical  skies  and  a  hereditary  inclination  could  make 
them,  shining  with  cocoanut  oil,  and  in  rapid  motion,  as  of  a  man 
who  runs  and  dances  with  wild  pirouettings  as  he  goes.  With 
the  fl««t>iiTig  shins  all  semblance  of  manhood  ceases ;  what  the  eye 
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sees  is  not  a  man  but  an  animatetl  extinpr'  '    "  — *  —  **■ 
reexls  ami  grass  of  the  tin  coiies  \rith  wli; 
not  yet  struck  oil  was  wont  to  put  out  its  taljow  dijiH.    T« 
high^  this  extinguisher  prances  tlirough  the  villft.' ■•  '••■-^' 
ously  at  every  house  as  though  intent  upon  extiii 
might  be  within, stopping  short  at  siglit  of  the  armed  in.>i 
only  to  whirl  high  in  air  and  dart  away  to  the  next  house, 
by  the  armed  man  from  every  house  he  has  visited.     It  ia  a  in*J 
dance,  this  speechless  prancing  of  a  nishy  cone  followed  by  a  coi 
stantly  lengthening  queue  of  silent  warriors  grimly  brandii 
clubs  and  poising  spears.    From  house  to  house  it  goes  until 
house  has  been  visited.    If  the  Duk-duk  chance  n '  -'in  ff 

from  the  shelter  of  his  roof-tree,  meet  him  c^o^  ••  rill 

green,  or  lurking  in  one  of  the  narrow  alleys,  he  chargos  d 
upon  him,  and  destruction  seems  imminent.    The  man  thus 
lifts  his  arms  with  certain  symbolic  movements  of  the  hamls 
fingers ;  his  sign  is  recognized,  the  cone  dances  back,  tho  tli: 
ening  clubs  are  lowered,  and  the  stroller  falls  in  at  the  end  of 
procession.    If  man,  woman,  or  child  thus  met  out  of  donn»  fni 
to  give  the  proper  sign  the  clubs  of  the  warriors  wouL ' 
extinguisher  would  dance  upon  the  prostrate  form,  dj 
and  ankles  and  staining  the  long  grasses  of  his  disguise  wi 
blood  of  the  profaner  of  the  mysteries.    Sometimes  it 
that  some  man  not  deemed  worthy  of  initiation  is  caught  unawi 
before  he  can  gain  a  place  of  refuge,  and  in  every  such  com 
full  penalty  of  death  by  clubbing  is  exacte<l. 

Sometimes  a  man  met  out  of  cover  gives  the  proper  Bign, 
the  Duk-duk   still  dances    before  him,  and    the  warriors 
threaten  but  do  not  strike.    Two  others  then  leave  tho  \ 
stand  by  the  side  of  the  man  thus  menaced,  always  one  of 
just  growing  into  manhood ;  together  they  all  three  give  ; 
tho  disguised  fugleman  and  his  tail  dance  away  in  sen-'  ..• 

victims,  and  the  two  sponsors  lead  the  lad  away  to  ;.  -uns 

near  the  woods  on  the  outskirts  of  the  village. 

The  dance  is  done  with  a  final  flourish  before  the  \ 
chief,  who  would  be  chief  no  longer  if  he  incurred  t  i 
the  Duk-duk;  the  stragglers  have  given  the  prop' 
joined  the  dancing  queue,  or  been  led  away  by  ri.  .. 
else  they  have  not  hailed  the  mysterious  visit/>r  in  the  d 
ancient  form,  and  lie  bloody  where  they  stood,  in         "      1 
There  is  a  flourish  before  tho  chief's  house,  and  t 
Biill  strangely  silent,  follow  their  leader  by  the  most  diraot  nnl 
to  the  Lnclosuro  of  high  palisades  ^\' 
they  have  mot  who  have  required  s[ 
such,  frequently  more;  for  it  is  generally  for  the  pi 
initiating  these  candidates  into  the  mysteries  that  the  D 
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nukes  his  visit.  When  the  last  dancer  has  entered  the  inclosure, 
ft  thickly  woven  hurdle  of  canes  is  tied  at  the  gangway,  tho 
(lancers  prance  in  a  constantly  narrowing  circle  about  the  novi- 
^t«s,  threatening  them  with  clubs  and  spears  and  sharp  stone 
At  last  the  dance  is  finished  ;  the  chief  seats  himself  at  his 
^pointed  place,  where  a  small  mat  lying  on  the  ground  marks 
>  spot ;  the  dancing  extinguisher  gives  over  his  dancing  for  tlie 
time  since  he  burst  in  upon  the  village,  and  stands  behind 
I  chief ;  the  others  stand  along  the  stockade  except  that  side 
site  the  entrance ;  tho  novitiates  stand  in  the  center,  and 
sponsors  form  a  little  group  a  few  feet  away.  When  all 
|tb  taken  their  places,  the  deeply  masked  figure  moves  toward 
» novitiates,  no  longer  with  a  dancing  step,  but  so  crouched  that 
(legs  do  not  appear  beneath  the  cone  of  reeds,  which  thus  seems 
^possess  the  power  of  independent  locomotion.  The  young  men 
ain  make  the  signal  which  has  met  with  a  certain  measure  of 
cess,  but  this  time  no  sponsors  aid  them.  Before  each  in  turn 
!  cone  rests  motionless,  and  the  chief,  then  speaking  for  the  first 
Be,  cries  out,  "  Let  him  be  put  to  the  proof !  " 
Obedient  to  the  royal  command,  the  two  sponsors  lead  the 
ndidate  to  the  vacant  side  of  the  yard  where  the  battered  wall 
TC8  evidence  that  it  has  been  many  times  put  to  the  same  use. 
> masked  figure  also  moves  to  a  jwsition  close  at  hand,  where 
lean  easily  inspect  tho  bearing  of  the  young  man  under  tho 
ordeal.  The  sponsors  then  draw  back  some  space  away  and  each 
leU  fly  his  spear,  which  whizzes  by  the  novitiate  and  sings  as  it 
sticks  in  the  wall  not  an  inch  away  from  tho  flesh.    If  tho  novi- 

t»  wince  as  the  deadly  weapons  hiss  upon  him,  the  keen  eye  of 
Duk-duk  would  notice  it,  and  at  a  signal  every  spear  in  the 
osure  would  on  the  instant  be  hurled  with  unerring  aim  upon 
candidate  who  has  been  found  unworthy.  Having  success- 
y  passed  this  ordeal,  the  candidate  is  conducted  before  the 
if,  and  the  sponsors  fall  back  a  step  or  two.  With  a  quick 
glance  from  one  to  the  other  to  get  the  time,  they  swing  their 
slabe  and  let  them  fall  as  one  upon  the  young  man  who  is  toiling 
over  this  rocky  path  toward  an  insight  into  the  mysteries.  If  he 
bear  this  trial  without  a  show  of  pain,  he  has  passed  all  the  tests 
1^^  will  be  required  of  him.  At  a  sign  from  tho  chief,  the  hxir- 
^B  will  be  cast  off  from  the  gate,  and  the  procession  reformed 
^p  take  its  way  still  farther  into  the  half  twilight  of  the  jungle. 
Hfcnwhile  in  the  village  the  women  and  the  men  who  have  not 
shared  the  great  mystery  creep  out  from  their  houses  in  fear  and 
trembling  and  pick  up  the  victims  of  the  masked  figure's  mystic 
rengeance. 

This  ordeal  of  the  spear  and  club  is  not  the  only  preparation 
jf  the  young  man  for  tho  mystery  of  the  Duk-duk.    When  he 
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arrives  at  the  age  of  puberty  he  is  told  that  h<       ■   -    *  tak 
rank  as  a  warrior  and  a  man  of  property,  but  niu  re 

a  communal  slave,  unless  he  is  hardy  enough  to  sue  for  out 
to  the  light  of  the  great  mystery.    The  distinction  is  ouo  ' 
plain  to  him,  and  he  probably  does  not  hesitate  in  inAkintr 
choice,  but  applies  to  his  chief  to  be  prepared  for 
come.    If  his  prayer  be  granted,  and  that  is  die. ...,...-.., 
the  ckief,  two  men  skilled  in  the  mystery  are  detailed,  under 
title  of  "  brothers  of  the  •wood  and  sen,"  to  educate  the  pOfitolaBl| 
They  conduct  him  away  from  his  home  and  to  a  secluded 
in  the  wilderness  of  jungle.     Here  the  postulant  is  mside 
buUd  a  house  and  hunt  a  supply  of  food.    At  first  he  is  exai 
in  his  bodily  exercises  and  in  his  proficiency  in  the  few  arts  oi_ 
hia  savage  Ufa    From  these  material  considerations  hia  tut 
pass  to  more  recondite  matters.    They  instruct  him  in  the  i 
of  the  sea  and  the  forest,  each  according  to  his  title.     Wh« 
candidate  can  pass  a  satisfactory  examination  in  this  bran 
his  education,  his  tutors  acquaint  him  with  the  history  of  hi»i 
and  the  list  of  its  hereditary  friends  and  immemorial  Uiva. 
of  all  he  is  taught  to  fear  the  spirit  of  the  hidden  fire  which  : 
time  to  time  boils  up  in  the  craters  and  rushes  down  the  slj 
marking  its  path  by  hot  niin  and  stony  destruction.    This  pov 
he  is  taught  to  fear  as  one  that  can  not  bo  averted,  and  that 
must  always  be  mindful  of  if  he  will  save  himself  alive.    All ' 
has  consumed  a  month  or  more,  according  to  the  ability  of 
postulant  to  master  the  lessons  set  for  him  to  learn.     V." 
finally  succeeds  in  satisfying  his  masters,  the  brethn-; 
wood  and  sea,  they  take  leave  of  him. 

"  We  have  taught  you  now,"  thoy  say,  when  tl     '         '  i-  effl 
for  their  departure,  "much  of  that  which  you  mu  m  <>i-'M 

to  become  a  man  and  share  our  mysteries,  and  all  that  it  is  our 
duty  to  convey.  That  which  remains  will  be  taught  you  by  an- 
other who  will  come  to  you  when  he  is  ready,  and  tintil  that  time 
you  must  not  leave  this  place,  nor  speak  to  any  man,  nor  ale 
eat.  To-day  you  may  have  to  eat  anything  you  p1.>";- 
member  that  whatever  you  eat  to-day  you  must  neve; 
nor  must  you  so  much  as  speak  its  name.  Chootii 
which  you  will  now  eat  for  the  last  time,  and  eat  v  . .,  :. 
may  pass  before  he  comes  who  shall  teach  yon  the  rest," 
the  postulant  has  e:M'  "  liut  is  cl' 
and  the  brothers  of  i  and  sc. 

before  they  go. 

His  meal  over— 1 1     '     '     ■    '  .      .•      •. 

taste  on  earth — the  ] 

ing  of  his  new  master.    The  day  passes,  and  night  comast 
him  left  alone  in  a  dark  hut,  in  the  heart  of  thu  ilismol  wOod^ 
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Ihoat  fire  or  the  means  of  making  it.  He  remembers  that  he 
is  forbidden  to  sleep,  and,  as  ho  sits,  expecting  the  coming  of  he 
knows  not  whom,  his  8traine<i  senses  are  awake  to  a  chorus  of 
nnfamiliar  sounds  which  bring  him  terror.  The  day  comes,  but 
brings  no  food,  no  water,  no  master.  As  the  sun  declines,  and  he 
aeee  ahead  another  terrifying  vigil,  he  looks  toward  the  door. 
Between  him  and  food,  fire,  and  home,  hangs  but  a  light  mat,  yet 
it  makes  his  dungeon  as  secure  as  though  forged  of  steel,  for  a 
taim  is  on  it.  As  the  first  night,  so  is  the  second  ;  as  yesterday,  so 
goes  to-day,  only  the  hunger  gnaws  with  a  sharper  tooth,  the 
thirst  parches  the  throat  and  mouth  still  more,  and  the  nerves  are 

K\  on  edge  through  lack  of  sleep.  The  vigil  of  hunger,  thirst, 
d  sleepless  eyes  may  last  two,  three,  or  four  days ;  but  when 
even  savage  endurance  can  bear  up  no  longer,  the  master  comes. 
He  euters  the  house  in  all  his  glory  of  rushes  and  colored  grass 
woven  into  a  cone,  and  stands  before  the  lad.    Little  wonder  is  it 

tt,  worn  by  his  ordeal,  he  should  fear  this  mysterious  figure, 
ieh  he  has  always  been  taught  meant  death  to  look  upon.  If 
his  fears  overcome  him,  he  is  initiated  into  the  mystery  of  the 
clul),  which  strikes  but  once,  and  there  an  end.  But  if  he  bears 
up  bravely  under  the  trial,  the  Duk-duk  teaches  him  the  sign  of 
recognition,  gives  him  a  new  name  by  which  he  shall  hereafter 
bo  known,  and  bids  him  go  to  his  own  home,  avoid  his  childish 
[ilaymates,  tell  no  one  the  lessons  that  have  been  imparted  to 
him,  but  await  the  next  visitation,  when  the  Duk-duk  will 
sTiroly  claim  him,  and  if  he  passes  the  remaining  trials  will  induct 
him  into  the  mysteries. 

The  young  man  goes  home,  announces  his  new  name,  and  by 

'  lut  food  and  rest  recuperates  from  his  recent  privations. 

liile,  the  Duk-duk  day  is  drawing  nigh ;  the  profane  do  not 

iojow  when  to  expect  it,  but  the  initiated  know  it  to  be  the  day 

of  the  new  moon,  on  which  the  mullet  at  dawn  swim  so  near  the 

surface  of  the  water  as  to  break  it  into  ten  thousand  ripples.     If, 

on  this  day,  the  fish  swim  deep  at  dawn,  the  ceremony  must  go 

over  for  another  time,  when  these  two  phenomena  occur  together. 

If  the  fish  Bwim  high,  the  Duk-duk  appears,  the  postulant  makes 

the  signal  which  has  been  taught  him,  his  sponsors — the  brethren 

of  the  wood  and  sea — answer  for  him,  and  lead  him  to  the  yard 

where  he  undergoes  the  final  ordeal,  and,  succeeding,  is  carried 

ilong  with  the  initiated  to  enter  into  the  mysteries. 

He  is  led  to  a  path  which  is  adorned  with  the  marks  of  a 
itringent  tabu,  and  here  it  is  made  known  that  this  iahu  is  here- 
ifter  not  binding  upon  him.  By  tortuous  ways,  winding  in  and 
wt  through  the  dense  ainebrake,  the  path  leads  to  a  large  house 
^■ened  from  sight  in  every  direction.  Before  the  house  and, 
Hroed,  all  around  it,  is  planted  a  stockade  with  one  gate.    Here 
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he  is  bade  wait  while  the  rest  enui.    Ai   ; 
gate  who  bids  him  enter,  having  first  made  L . 
jjenalty  of  death,  not  to  divtilge  to  women,  to  chiidi 
uninitiated,  anything  of  that  which  he  may  see  or  L  ... 
Entering  on  this  stipulation,  he  finds  the  yard  crowded  wit 
warriors  of  his  town,  who  wulcome  him  to  their  r  ';  hiajl 

his  new  name,  and  congratulate  him  on  passing  — .  --„■  t<«U 
well.    When  this  social  function  is  over,  lie  is  led  onward  V> 

I  door  of  the  house,  there  to  receive  his  martial  e«i  i  '  ' .    As  I 

enters  the  door  he  notices  the  Duk-duk  extiugui-  idiag 

a  farther  comer,  and  squatting  before  it  some  half-dozen  of  Um 

.  most  considerable  men  of  his  tribe,  including  the  chief.    The  bo» 

!  and  arrows,  the  spear,  the  huavy  club,  and  the  short-helved  stoo* 
axe  are  then  given  him  by  the  chief,  with  a  few  words  of  counsel, 
bidding  him  use  them  as  a  warrior  should,  and  advising  hi"-  *'   '• 
if  he  use  them  well,  he  may  in  time  be  chosen  to  sit  wi; 
house,  while  the  others  are  privileged  only  to  use  the  yard.    Ti 
another  of  the  seated  figures — he  who  has  that  day   worn 
great  Duk-duk  mask — arises  and  chants  the  mysterieii,  to  whic 
at  proper  intervals,  the  initiated  standing  near  the  dix)r  ; 
by  an  answering  chant,  which  has  no  meaning  that  tli.-v 
the  words  are  in  an  unknown  tongue,  and  have  been  \ 
by  tradition  from  they  know  not  whom.    From  llr 
some  of  the  words  even  in  their  mutilated  condition,  a : 
frequent  use  of  the  remarkably  significant  word  Saba,  it  ia 
sible  that  this  refrain  preserves  a  trace  of  an  ancient  Piil 
migration  over  these  islands,  just  as  the  Derry-down  c 
Elnglish  is  a  Druidical  remnant. 

For  the  rest,  the  mysteries,  which  have  verj'  little  jiucri*^ 
the  white  man,  are  merely  a  rationalistic  rehearsal  of  a  ct 
nnbelief.     Everything  which  by  the  uninitiated  ia  held  ••  ol 
particular  obligation,  is  here  chanted  as  something  <'-t  •*■:  jni^ 
tiated  must  rigidly  impress  upon  the  profane,  yet  whi  t:i- 

solves  they  may  disregard.    The  tabu  is  to  have  no  for  un 

except  the  great  tabu,  with  a  flock  of  hair  on  it,  anu  ....^.  '^^ 
must  not  break  through.  All  others  they  may  transflrrasB,  if  oahl 
they  do  it  slyly,  and  so  as  not  to  raise  pn"   "  •  |H 

women  and  the  others  who  are  Iwund  by  ,  i*H 

must  teach  the  uninitiated  that  there  are  malign  epirita  abmaa 
by  night,  but  thoy  themselves  need   not  1'  hinJl^H 

stupid.    In  a  word,  they  form  an  association  rnofl^H 

playing  upon  the  innocence  and  credulity  of  their  .  ^H 

right  bravely  do  they  keep  up  the  imposture.    Onn  on  _,   :  >  lio^H 

'  they  profess,  and  that  is  in  the  spirit  of  the  voloano  •;  r-.  . ,  u-l  ^^M 
that  is  discarded  by  the  inner  di.-gree  of  the  1  ^'^l 

.dozen  men  who  sit  within  the  mystic  house  au^.  mu|><-  mx.-  tuiuflH 
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tif  the  minor  degree  as  all  unite  to  trick  those  outside.  And  the 
reason  is  this :  the  half-dozen  members  of  the  most  secret  rank 
piofesB  to  one  another  that  no  better  system  of  governing  a  sav- 

f  community  could  be  devised  than  this  ceremonial  mystery  of 
Dok-duk. 


THE  SENSATIONS  OF  PLEASURE  AND  PAIN. 

Bt  Dn.   E.  HEINEICH   KI8CH. 


^  LL  our  sensations,  from  the  most  trifling  pleasure  to  the 
-^  highest  delight,  from  the  hardly  perceptible  discomfort  to 
the  keenest  anguish,  the  whole  gradation  of  manifold  variations 
of  feeling,  originate  from  the  propagation  of  excitations  from 
without  through  the  nerves  to  the  central  organ  of  the  nervous 

tan  and  to  consciousness.  The  nerves  are  the  conductors  of 
stimulus-waves  which  go  to  the  nerve  cells  of  curious  term- 
inal forma  in  the  brain  and  spinal  marrow ;  and  every  excita- 
tion that  touches  any  part  of  those  conductors  releases  a  sensation, 
(I  pleasant  or  unpleasant  character  of  which  depends  first  upon 
intensity.  To  a  certain  degree  every  moderately  strong  excita- 
1  affecting  us  is  agreeable  and  begets  a  feeling  of  pleasure  ris- 
ing to  lively  delight.  An  excitation  surpassing  this  limit  calls 
oat  an  uncomfortable  feeling  which  passes  into  pain.  A  gentle 
stroking  of  our  skin,  for  example,  is  enjoyed ;  a  strong  pressure 
upon  it  evokes  an  uncomfortable  feeling,  wliich,  continuing,  passes 
into  pain.  Harmonious  musical  tones  please  our  ears,  but  dis- 
rordant  noises  make  us  miserable. 

T^hat  a  stimulus  striking  the  sensitive  nerves  should  reach  our 
^■tioosness  as  a  pain  depends  not  on  the  force  of  the  attack 
By,  but  also  on  the  delicacy  of  the  nervous  system,  which  varies 
1th  different  men  to  a  considerable  degree.  Thus,  many  persona 
iving  finely  developed  organs  of  those  senses  can  smell  and  taste 
things  of  which  other  persons  can  hardly  conceive;  and 
that  is  painful  to  an  over-delicate  lady  causes  no  inconven- 
to  the  hardy,  coarse  rustic.  Also  in  various  conditions  of 
ered  health  the  whole  nervous  system  or  part  of  the  sensi- 
erves  suffers  from  excessive  sensitiveness,  in  consequence  of 
insignificant  affections  cause  agony. 
euralg^as,  or  pains  in  particular  nervous  tracts,  may  be 
xiught  about  by  various  causes — by  disease  in  the  terminal  rami- 
»tions  of  the  nerves,  from  disorders  in  the  nerve-stem,  through 
^BS  of  the  brain  or  spinal  marrow,  or  from  some  irritation 
Bting  another  distant  nerve,  transmitted  to  this  one  through 
(•central  nervous  system  by  what  is  called  a  reflex  process. 

k common  expression,  "  nervous  pain,"  conveys  no  distinction 
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8ician  it  is  a  matter  of  great  imiwrtjince  to  d  .-iiJ 

source  of  the  affection  and  the  means  of  conti         ^,  I 

One  of  the  most  common  neuralgias  is  a  pain  in  th«  ejwj 
it  is  felt  in  the  region  of  the  trigeminal  nerve,  and  fn«jn<  ■  ' 
becomes  almost  unendurable  and  very  obstinate.     It  occur* 
ally  in  single  attacks,  which  return  at  various  interralft  a&4 
last  sometimes  only  a  few  minutes,  and  sometimes  a  q 
of  an  hour  or   more.     The  painful  fooling,  wliich    mny 
scribed  as  that  of  a  boring,  piercing,  stretching,  or  ' 
erally  radiates  from  a  circumscribed  spot  in   the  d 
of  the  nervous  ramifications,  in  the  region  of  the  e^ 
lower  jaw,  and  may  extend  to  the  neighboring  norvuub 
to  the  back  of  the  head,  the  arms,  and  the  breast.    It  noi.  :.. 
becomes  so  fearfully  intense  and  rasping  that  persons  afBicted 
it  act  as  if  mad,  tossing  themselves  violently  around 
out  in  the  most  heart-rending  manner.    To  this  are  ;■ 
ders  of  sensation.    The  eyes  become  rod,  vision  is  troubled  witi 
specks  and  spots,  the  flow  of  tears  becomes  e\        ' 
is  dulled  or  vexed  with  hummings,  and  the  j 
an  unpleasant  taste  and  burning  in  the  nostrila.     C'ODipanic 
afflictions  set  in,  like  twitchings  and  cramps  of  tb'   '   -    ' 
eruptions  on  the  skin,  swellings,  and  a  whole  list  v\ 
To  these  bodily  woes  are  added  mental  depression,  life  betimes  a 
burden,  and  the  sufferers  are  sometimes  tempted  to  suicide. 

This  neuralgia  may  arise  from  a  variety  of  causes ;  from  »  coM 
an  unsound  tooth,  from  general  sickness,  or  from  debility  c#r  ex\ 
haustion.    It  is  sometimes  connected  with  disorders  of  rptowt 
organs,  as  of  the  digestive  system,  and  by  reflex  action  from  poii 
prevailing  there. 

Sciatica,  or  hip-gout,  is  another  frequently  occurring  ucoral-, 
gia,  which  has  its  seat  in  the  hip-nerve  and  its  branches,  and 
thence  transmitted  through  the  whole  lower  part  of  ' ' 
from  the  pelvis  to  the  toes.     The  pain  is  usually  coni 
tain  points,  and  rises  on  motion,  and  oftun  at  night,  to 
heights.    It  is  a  disease  of  middle  age,  provailinc      *' 
women,  and  originates  from  a  variety  of  causes,     i 

lexposed  by  its  situation  to  be  easily  injured  by  cold  nnd  uccidi 

'and  the  affection  is  often  brought  on  from  stagnntion  of 
disorders  of  the  lower  body,  and  internal  diseasus.     It  is  very 

k«istent,  and   may  interfere  with  business  activity  and  occaao 

^sickness  through  many  years. 

These  diseases  are  cited  as  examples:    Many  other  nerras 

Lthe  fioMt  and  stai- 

>  give  rise  to  an  ex  .-,.,  - - 

tnn,  to  increased  mnitcneas  in  all  the  nervous  regions,  hj 

uormd  thought  and  feoling  are  deeply  disturbed.    It  ia  ovfil 
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HSiat  fall  attention  should  be  given  at  onco  to  nervous  pains  and 
Bke  means  of  counteracting  them.  First,  every  pernicious  influ- 
Bnce  which  may  directly  exert  au  irritating  influence  upon  the 
Hkenres  shoald  be  removed ;  then  the  remote  causes  which  mani- 
BbsI  themselves  by  nervous  pains  should  be  dealt  with. 
H  The  removal  of  a  decayed  tooth  may  cure  a  face-pain  at  once 
Bnd  forever;  taking  away  a  bo<ly  pressing  upon  the  hip-nerve 
Htaay  be  a  complete  remedy  for  a  sciatica.  Like  ends  may  be 
Beached  in  other  cases  by  a  regulated  way  of  living  which  will 
^Biid  to  improved  digestion  and  a  more  healthy  circulation.    The 

simple  operation  of  an  aperient,  as  I  have  had  occasion  to  observe 
K  Marionbad,  has  sometimes  at  once  alleviated  nervous  pains 
^Kit  had  defied  every  sort  of  treatment  for  years.    Yet  we  do  not 

always  succeed  in  elucidating  the  causes  of  such  troubles  and 

removing  them. 

In  such  case  the  task  of  the  physician,  seeking  to  alleviate  the 

pftin,  is  to  reduce  the  sensitiveness  of  the  nerves.  Sometimes  he 
seeks  to  attain  that  object  by  applying  counter-irritants  on  the 
skin  along  the  course  of  the  nerve  or  in  its  neighborhood.  Of 
roch  are  mustard-plasters,  Spanish  flies,  burning,  and  dry  cupping. 
Electrical  treatment  constitutes  one  of  the  most  important  appli- 
cations for  curing  sick  nerves.  With  alleviation  of  the  pain, 
weakening  of  the  attacks,  and  quieting  of  the  nervous  excite- 
ment, it  also  often  induces  improvement  and  cure  in  desperate 
cases.  The  same  is  also  frequently  accomplished  by  the  use  of 
warm  baths,  such  as  may  be  had  at  many  natural  thermal  springs, 
sulphur,  and  other  medical  baths.  Sometimes,  when  the  pains 
are  refractory  to  the  application  of  heat,  cold  baths,  washing  and 
rubbing  are  of  effectual  service ;  and  the  cold-water  method  not 

fely  achieves  real  triumphs  in  cases  of  long  standing,  particu- 
:y  when  the  neuralgia  is  the  result  of  a  cold,  and  it  is  desired, 
hardening  the  organs  of  the  skin,  to  make  them  less  sensitive 
to  changes  of  weather.  Local  applications  of  cold  in  the  shape  of 
ioe-bsgs,  cold  poultices,  etc.,  afford  effective  means  of  reducing 
the  supersensitiveness  of  a  nerve.  Somotimes  drugs  are  neces- 
»ry  which  have  the  property  when  introduced  into  the  blood  of 
incr^Asing  or  reducing  the  power  of  feeling.  These  remedies  are 
applieil  outwardly  or  inwardly,  and  many  of  them  have  been 
known  from  ancient  times.  Narcotics  taken  inwardly,  like  opium 
and  morphine,  should  be  used  with  great  care,  and  reluctantly. 
Beneficial  and  even  indispensable  as  may  be  the  pain-stilling  and 
qnieting  operation  of  these  drugs,  it  must  not  be  forgotten  that 
the  human  organization  easily  accustoms  itself  to  them,  so  that 
ever  more  frequent  application  and  larger  doses  of  them  are  de- 
manded, and,  at  last,  bodily  disease  and  mental  disorder  are 
brought  on  through  the  general  poisoning  they  occasion.    The 
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moment  when  a  man  afflicted  with  neuralgrl*  ror^i\i-^  >    i    i.  r 
phine  injection  for  the  first  time,  to  free  himself  t(tiii>iiruriiy  frvci 
pain,  may  be  decisive  for  his  whole  future  life.     It  8'X>a  hap(<ciu 
that  the  anodyne  is  resorted  to,  not  merely  for  unvudurable  nerv- 
ous attacks,  but  for  every  littlo  discomfort,  care,  and  grief,  eo 
that  the  veil  of  forgetfulness  may  be  drawn  over  the  onplea:': 
uess  and  the  pressure  of  the  unwelcome  reality  may  pass  awsi;. 
dreaminess.    Thus  the  unhappy  man  singes  from  step  to  step 
the  slough  of  opium-poisoning,  from  which  deliverance  is  possibl 
only  rarely  and  with  difficulty.    Energy,  the  power  of  rosisi 
the  sense  of  duty  and  pleasure  in  action  are  lost,  and  he  bocontai 
a  physical  wreck;  indolent  and  indifferent,  tiu  '  '        '  nneMf, 
emotional  and  excitable,  the  unhappy  man  pi<  he  bmmH 

critical  symptoms  of  what  is  called  "  morphinism,"     Si 
terrible  consequences  follow  the  habitual  use  of  other  qni 
drugs,  including  the  preparations  of  cocaine.    Those,  thi 
who  suffer  from  nervous  disorders  can  not  be  too  earnestly  wni 
never  to  use  any  such  preparations,  except  in  extreme 
the  prescription  of  their  physician. 

Massage  has  recently  played  a  considerable  part  ainoi 
remedies  applied  for  the  removal  of  nervous  pains.     Good 
are  obtained  in  neuralgias  which  originate  from  colds  or  stai 
of  the  blocxl  by  means  of  the  kneading  and  the  muscu" 

which  are  implied  in  this  term.     The  structures  in  w  i 

ordered  nerves  branch  out  should  be  worked  in  all  di 
but  only  by  experienced,  intelligent  hands — vni\x  preflsure. 
biug,  kneading,  shaking,  and  moving,  in  order  to  remove 
turbance.  Rough  handling  by  awkward  persons,  such  us  tlto* 
to  whom  the  process  is  too  often  intrustt-il,  may  do  mure  hana 
than  gotid.  Health  gymnastics  is  included  iimong  the  movemMt 
cures  which  are  resorted  to  for  the  alleviation  of  uer\'oas  puna. 
In  many  cases,  too,  the  opposite  course — complete  rost — is  pnv 
scribed  for  quieting  the  excited  nervous  system,  for  the  redactiuQ 
of  oversensitiveness. 

In  desperate  cases,  where  medicines  and  mechanical  appH-!*;-^'! 
have  failed,  surgical  operations  are  called  in,  to  remove  < 
by  severing  the  nerves.    The  results  which  have  been  oflwu  Ai- 
tainoil  by  this  ojH?ration  justify  its  ajiplication. 

The  best  protection  against  uervou.s  disorders  is  found  in  apor- 
iug  the  nervous  force;  in  avoifliii 
in  systematic  practice  of  bodily  e.^ 

a  wise  alternation  of  work  and  rt>creation,  and  in  hardening  tb^ 
power  of  resistance  of  tlie  body  t^    "    '     '        "'    *     ' ''         '    '      . 
'  everything  that  can  protect  our  t'l!  - 

atiug  into  sentimentality,  our  feeling  into  tendemoss. — jfVtin4WH 
for  the  PoptUar  Scieyice  Monthly  fTom  Die  Garienlaitlf  ^| 
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AlOMAL  UFE  IN  THE  GREAT  DESERT. 

Bt  WILLIAU  HAltSUAlX. 

surface  of  the  earth,  with  its  division  of  land  and  water, 
ita  diversities  of  climat*,  and  its  various  elevations,  oflPers 
0  the  world  of  plants  as  well  as  to  animals  a  complexity  of  life- 
itions  to  which  their  organisms  are  compelled  to  adapt  them- 

if  they  would  even  exist, 
few  regions  exhibit  to  so  large  an  extent  such  even,  uniform, 
I  character,  as  that  vast  desert  expanse  which  stretches 
southern  Arabia  and  northern  Africa  from  the  Persian 
to  the  Atlantic  Ocean.  This  uniformity  is  the  result  of  the 
of  the  desert  tract  with  the  same  degrees  of  lati- 
;?i  never  departing  from  the  subtropical  regions, 
the  elevation  of  the  land  seldom  greatly  exceeds 
the  temperature  conditions,  however  much  they  may 
single  places  in  the  course  of  a  day,  are  as  a  whole  more 
miform  than  they  would  be  in  a  similar  tract  running  north  and 
|B|h,  and  marked  by  important  elevations.  The  midday  heat 
^■l^desert  rises  to  over  120°  Fahr.,  while  at  night  the  cold,  iu 
^H^^nce  of  the  rajiid  radiation,  sometimes  makes  itself  very 
QHBantly  felt,  and  in  winter  descends  below  the  freezing-point, 
unfavorable  to  the  development  of  animal  life  than  the 
liure  is  the  want  of  water,  both  running  and  standing,  as 
>  the  absence  of  rain  and  dew.  Sufficient  water  and  a  thin 
ce  soil  are  found  only  in  the  oases,  which  exercise  an  in- 
over  the  distribution  of  life  like  that  of  the  presence 
lamerous  islands  in  the  great  ocean.  Even  including  tlie 
vegetation  is  very  scanty;  the  immense  territory  of  the 
an  area  of  upward  of  2,500,000  square  miles,  harbors 
ties  of  plants ;  wliile  the  Japanese  Islands,  having  only 
■ne  seventeenth  the  area,  150,000  square  miles,  support  not  loss  than 
species.  Most  of  the  desert  vegetation  is  deficient  in  quality 
reU  as  quantity ;  the  plants  are  sparse,  generally  small,  with 
jcnouB  gray  leaves,  and  often  covered  with  sand.  Many 
•  •'-'•  usually  annual  develop,  under  the  influence  of 
rt,  long  roots  reaching  down  to  the  ground  water, 
perennial.  M(>nf)cotyledonous  plants  are  represented 
■},  tough  gra-sses,  like  the  esparto,  and  by  a  few  palms 
Woods,  the  chief  resorts  of  animal  life,  are  wanting. 
IW  scanty  fauna  is  concentrated  in  the  oases.    The 

of  -  -u'l,  jvoconling  to  the  French  entomologist  Lefevre, 
with  in8e<rt8  at  certain  seasons,  which  would  yield  a  rich 
to  tho  coUwtor  if  he  would  stay  there  long  enough  to 
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secure  the  varieties.  On  the  borders  of  the  deserts, "whi-ri;  .j-c 
tivatod  land  cuts  into  thorn,  especially  in  the  region  of  the 
Valley  and  the  Red  Sea, organic  life  is  fairly  well  i<J.  Til 

broad  valleys  in  those  regions  are  changed  after  i..,^^  ,..    -  —   ' 
meadows,  and  in  January  the  perennial  plants  in  everj- 
ain-clove  and  ravine  are  covered  with  foliage  and  flowers; 
annuals  spring  up,  affording  a  luxuriant  flora  from  February  Ufl 
April.    Day  moths  bport  themselves,  in  few  species  indeed.  Int 
in  multitudes  of  indi\idual3.     Along  with  theni  bu:- 
wasps  and  flower-Nnsiting  beetles,  and  in  thw  oases  i 
some  ants  are  associated  with  a  series  of  insects  wLoeo  Inrra 
are  bred  in  the  water.     Dragon-flies  appear  in  n     ' 
swarming  like  locusts,  and  miles  from  tlio  water, 
stinging  flies  for  short  periods  make  the  sojourn  of  Earopeam 
intolerable.     The  pests  of  the   home  are  here  too,  and  Tcurnuii 
that  make  life  a  burden  even  to  camels. 

Scorpions  are  plenty,  Ixjth  in  the  oases  and  the  desrrt  pi 
and  spiders  abound  at  the  opening  of  the  rainy  season.  Es 
is  this  the  case  with  a  little  purple  spider  of  a  velvfly  ah' 
which,  according  to  Nachtigall,  the  people  of  Bouruou  b<»lioV( 
red  velvet  of  the  Western  countries  is  maile.  Little  crtis' 
are  numerous  in  the  springs,  and  one  species  (Art^'viia  oudenyi) 
occurs  so  frequently  in  some  of  the  salt  lakes  of  Fezzan  as  to 
servo,  with  the  larvaj  of  certain  flies,  as  food  for  the  people.  F'-^' 
are  found  in  the  ponds  and  underground  springs;  but  the 
.are  individuals  which  have,  as  Carl  Vogt  has  shown, c  ' 
.reached  the  springs  through  underground  channels  ft  ..  .  _ri 
waters  ;  for  they  betray  no  sign,  either  in  coloring  or  the  si 
ure  of  their  eyes,  that  they  were  ever  accijstomed  i 
darkness.  Of  double  interest  is  a  fish  living  in  the  In  _  _^8 
Tofra  and  Lafra,  in  Tunis ;  first,  because  it  can  bf-ar  a  tempen- 
ture  of  107°  Falir.  without  injury,  and  also  because  if  ' 
a  genus  of  which  the  other  species  live  only  in  the 
small  fresh-water  mollusks  are  found  here  and  there,  ami  iaiui, 
shells  of  a  class  which  are  capable  of  enduring  protracted  drouj^lil 
in  a  passive  condition,  and  reviving  when  it  begins  to  rain,  mm 
thus  afford  a  remarkable  example  of  a<laptation  to  lif 
ert.  Frogs  an<l  salamanders,  which  do  not  ejwsily  n-l  ■• 
to  an  arid  environment,  can  not  exist  under  the  < 
that  prevail  in  the  Sahara,  not  even  in  the  oasec. 
birds,  and  mammals  fare  better  there.  These  vert  . 
ivith  Insects,  are  the  only  animal  inhabitants  of  the  d' 

Nearly  all  these  anii' 
rear  the  yellow  color  of 

the  Latin  poet.  "  Flavm  Urme(p.arida  niririx"  ("  Dry 
tawny  lioness  ").    The  weakling  ia  thus  protected  by  a  coat 
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I  him  from  the  lurking  view  of  hidden  enemies,  while  the 
rtitnst  of  prey  may  conceal  himself  behind  a  rock,  by  the 
»f  the  color  of  which  he  can  the  more  easily  steal  unobserved 
■rey.    Only  such  unimals  as  fear  no  enemies  display  so 
ls  a  color  as  black.    "What  strikes  the  traveler,"  says 
rl  Vogt, "  when  he  comes  to  the  desert  from  the  coast,  where 
jfreennesa  of  vegetation  predominates,  is  the  absence  of  all 
ly  colors — of  red,  green,  and  blue,  in  the  animals."    The  full- 
ostrich  is  white  and  black  ;  it  is  so  large  and  swift  that  it 
»thinR  to  be  afraid  of  but  mounted  men,  and  its  food  is  not 
ich  a  kind  that  it  needs  a  protective  coloring  in  order  to  ap- 
;h  it  without  observation.     The  great  desert  crow  {Cttrvus 
^trinus),  in  which  the  negro  of  the  Soudan  perceives  and  wor- 
ships his  "  uncle,"  is  strong  enough  to  keep  off   all  its  ene- 
ij^ile  enough  to  seize  its  prey  when  it  has  once  had  its 
1 1.    The  beetles,  too,  of  the  desert  are  black ;  not  the 
Pack  beetles  "  of  the  Mediterranean  region,  but  other  kinds 
as  often  have  bright  colors  or  a  metallic  luster,    Carl  Vogt 
that  these  beetles  are  defended  by  an  offensive  odor  or 
that  thoy  have  highly  arched  wing-covers  and  a  depressed 
or  H  withdrawn  head,  and  can  feign  death  when  they  be- 
key  are  threatened.     When  driven  into  close  quarters,  they 
le  motionless,  assume  the  likeness  of  the  excrement  of  ga- 
ot  goats,  and  thus  avoid  pursuit. 

10  coloring  of  the  other  animals  is  often  remarkably  like 
of  the  pebbly  sand.  Those  creatures — beasts  of  prey,  rumi- 
t,  and  birds — which  are  not  confined  to  the  soil,  but  roam  or 
fly  around,  ore  tAwny,  but  sometimes  striped  with  different  tints. 
Fowls,  larks,  stone-chats,  running  and  wading  birds,  do  not  form 
kl  rac«a  with  clear  or  dark  feathers,  and  have  not  the  faculty 
Erhanging  their  color  according  to  the  background  against 
ly  for  the  time  find  themselves.  Another  rule  pre- 
:-o  animals  which  occur  in  districts  of  limited  ex- 
Tho  snakes  and  lizards  of  the  desert,  even  when  they  are 
same  species,  wear  different  vestures  according  to  their 
9g-places,  while  the  colors  of  the  same  individual,  of  the 
at  least,  are  themselves  changeable.  The  proverbial  cha- 
in is  not  the  only  animal  which  is  capable  of  unconsciously 
^pting  its  colors  to  those  of  its  surroundings.  Eminently  accom- 
led  in  this  respect  are  the  plaice,  while  our  brook -trout,  frogs, 
lizards  possess  the  useful  faculty  in  a  less  degree.  The 
liled  lizard  {Uromastix  acaniJiinwriis),  which  Carl  Vogt 
captivity,  presented  in  darkness  and  the  shade  a  dull- 
rolor  with  indefinite  blackish  marblings,  but  when 
I  direct  sunlight  became  brighter  and  brighter,  and  at 
of  a  dirty  cream-color,  with  small,  deep-black  spots, 
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resembling  in  its  hues  the  fine  desert  sand  mixed  wi**'  ''-■•'■ 
pebbles.    Another  lizard  of  the  Sahara  (rm/Jf/iw 
sesses  the  same  peculiarity  in  a  higher  degrw.    Thi'  ui 

changing  color  depends  on  the  presence  of  certain  xi.^.i.  ^,.^  in 
the  tissue  of  the  skin,  called  chro7natop}torea  or  color-bearen, 
which,  contracting,  under  reflex  influences  of  the  nervous  BjKtei:. 
permit  the  full  display  of  the  ground-color  of  tlip  aninial.  ur  <\- 
panding  to  a  certain  extent,  overlie  it. 

The  power  of  changing  color  also  exists  m  '. 
commonly.  We  more  frequently  fitid  among  them  • 
are  distinguished  by  constantly  different  but  always  prot< 
colors.  Lefevre  observed  in  the  Libyan  Desert  curious  pr»j 
crickets  of  the  same  species  as  to  other  marks,  which  wpr** 
on  a  brown  soil,  and  a  hundred  paces  away,  on  white  ' 
and  fragments  of  limestone,  were  correspondingly  wKnr-.  11 
resembled  the  background  against  which  they  stood  so  much  tlul 
the  French  naturalist  could  not  detect  them  except  vrlien  tbey 
moved.  They  had  other  peculiarities,  among  them  wi"'^'=  - •■  "id- 
tracted  that  they  could  not  fly  ;a  phenomenon  which  i^  '.» 

met  among  insects  and  birds  inhabiting  large  tern*'! .  -  uuU  isl- 
ands where  they  are  but  little  exposed  to  pursuit,  i  u--y  Lave  dis- 
used flight  with  advantage,  for  only  a  good  flier  can  keep  bit 
ground  under  the  conditions  that  prevail  i-  ■  s,     A  Weak 

flier  would  be  taken  by  the  wind  and  cai  jdcsstoi 

struction. 

Sand-fowl  (P/procZfs)  arn  repn^  ''  '  n  >i;pii.:t.s  lu 
Old  World,  and  are  spread  f  rum  th  jipes  of  central 
Asia  and  India  through  all  continental  Africa.  They  viait  Bootli- 
ern  Europe  as  breeding -birds,  crossing  the  Strait  of  QibraltJir 
into  the  Iberian  Peninsula.  Their  home  is  never  in  wooded 
regions ;  the  more  barren,  stony,  and  arid  the  land,  the  )eM  tiie 
extent  of  water  and  swamps,  or  contrast  of  mouutjiin  and  valley. 
the  more  agreeable  it  is  to  them.  In  such  regions  live  theM  mod* 
t  birds,  on  the  little  which  the  land  affords  them,  oft«fn  on  the 
sparse  halfa  grass ;  yet  they  can  be  found  in  coveys  of  Iiuurlrodic 
in  places  where  it  seems  a  puzzle  how  anything  can  livo.  Only 
ability  to  move  speedily  from  place  to  place  can  mak'  *- 

ble.    None  but  accomplished  fliers  can  exist  under  SU'      in- 
stances, and  then  when  gathered  in  large  groups.    "  It  is  easy  for 
them,"  says  Brehm,  wl     "         ' 
other  naturalist,  "  to  . 
would  appear  to  us  equal  to  a  day's  journey  or  roore,"    At  breed- 

'  '•      '    "■- '  r« 
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ed  to  their  household  duties, and,  m ' 
ny  suffer  for  waul  of  th«  food  whicu 
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t  afford.    Life  in  the  desert  is,  therefore,  one  of  the  factors  by 

bich  the  sand-fowl  is  forbidden  the  polygamy  affected  by  other 

lambera  of  the  gallinaceous  family.    Scarcity  of  food  also  aifects 

e  Ufe  of  these  birds  by  adding  to  their  hours  of  labor ;  for  they 

uire  more  time  to  find  the  quantity  of  food  they  need  than 

ir  birds  whose  tables  are  more  richly  furnished,  and  may  often 

Been,  when  the  moon  is  shining,  active  during  a  part  of  the 

li 

Their  plumage  is  strikingly  like  the  soil  of  their  home,  though 
doabt  if  they  are  aware  of  the  value  of  the  feature,  as  Brehm 
believe&    The  squatting  attitude  and  the  stillness  they  assume 
when  they  believe  themselves  in  danger  are  probably  only  in- 
stinctive.   Bitterns  in  like  manner  resemble  in  plumage,  and  in 
the  position  they  assume  when  they  perceive  anything  suspicious, 
th«  old  reeds  and  bushes  on  the  shore.    I  have  observed  the  same 
changes  in  captive  birds  when  suddenly  frightened,  and  when  it 
can  not  be  of  any  use  to  them.    It  is  an  involuntary  reflex  action, 
like  the  bristling  of  the  hair  and  the  exposure  of  the  teeth  in 
angry  dogs. 

With  extraordinarily  acute  sight  and  hearing  joined  to  a  great 

er  of  flight,  the  sand-fowl  is  little  exposed  to  danger,  except 

a  desert  fox  or  fennec  succeeds  in  stealing  upon  a  covey  at 

lir  noon-rest,  or  at  night,  and  snapping  up  one  or  two  of  the 

bar. 

This  animal,  which  is  a  little  larger  than  a  cat,  is  a  true  child 
of  the  desert,  and  is  represented  by  local  varieties  through  all 
Africa.  Its  color  is  the  characteristic  yellow  of  the  desert ;  it  has 
a  fine  growth  of  hair  on  the  paws,  which  prevents  its  sinking  in 
the  fine  sand  and  mxiffles  the  sound  of  its  footsteps.  The  most 
striking  of  the  features  that  have  adapted  it  to  its  abiding-place 
and  its  way  of  life  is  in  a  certain  sense  the  complement  of  its  soft 
UBOt — a  very  sharp  organ  of  hearing,  the  sound-catching  outer 
^^rt  of  which  is  unusually  large.  Its  eye  is  not  adequate  to  per- 
ceive its  favorite  prey,  so  well  protected  by  its  color ;  and  thoro  is 
a  limit  to  the  development  of  the  organ  of  sight  in  an  animal 
which,  while  it  does  not  shun  the  day,  is  eminently  nocturnal ; 
and,  as  is  often  the  case,  another  sense,  that  of  smell,  comes  in, 
besides  the  hearing,  to  take  the  place  of  sight.  Hearing  is  the 
night-sense ;  and  the  fennec  can  hear  the  slightest  movement  of 
the  sleepy  khala  {Pterocles  alchafa)  at  distances  almost  incredible 
to  men,  and  slip  upon  its  prey  with  noiseless  steps.  Then  a  leap, 
and  one  of  the  little  sleepers,  before  it  is  aware  of  what  has 
place,  has  breathed  out  its  arduous  but  not  unpoetic  life ; 
its  companions  rush  away  affrighted,  with  loud  cries  of 
da,  khadda ! " — Translated  for  the  Popular  Science  Monthly 
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ADELBERT  VON  CHAMISSO  AS  A  NATURALIST.' 

Bt  Pnor.  EMIL  DO  BOIS-KETUOND. 

IT  is  one  of  Iho  lamentable  consequences  of  the  rapid 
of  human  knowledgo  in  this  century  that,  vrhile  the  powi 
comprohonsion  and  the  adaptability  of  individuals  continue  < 
tiully  the  same,  the  division  of  knowledge  and  mental  labor 
over  increasing.    The  paths  which  scholars  and  investigators  f^lj 
low  are  constantly  becoming  narrower,  tending  toward  morel 
tracted  goals,  auil  more  distinctly  separated ;  and  in  our  hi 
cal  view  of  recent  times  we  regretfully  miss  such  Briarean  gianii 
as  he  whose  memorial  day  we  are  celebrating.    Men  like  Leil 
not  only  give  by  their  wide  vision  and  comprehensive  power  i 
conception  of  the  human  intellect  in  its  highest  manifestiitions: 

not  only  does  a  mutual  fructification  of  different  ' — •■•    ■  •      •' 

knowledge  take  place  in  their  minds  through  the  n 
ent  views ;  not  only  do  they  form,  like  an  acail 
union  between  accomplished  labors  in  widely  sepji;....-.  . 
knowledge;  but,  while  they  extend  its  efficacy  in  many  di 
more  accessible  to  the  common  people,  they  create  a  widiT  paf-j 
ticipation  in  it  than  had  formerly  been  given.    In  their  per 
mankind  honors  science ;  and  they  therefore  endure  in  the  fretKr 
recollection  as  memorial  stones  of  human  progress  aft' 
of  oblivion  have  long  surged  over  tlie  names  of  the  Ui  i  di4 

most  meritorious  single  investigations.    Let  ns  not  delude  o< 
enlves.    The  only  member  of  the  Physico-mathematii'. 
tho  Academy  to  whom  a  public  monument  has  been  e* 
ander  von  Humboldt,  owes  that  distinction  not  to  the  prufcssionstj 
■efforts  by  which  his  memory  is  kejit  alive  in  these  hull     ^-  *  "tho 
figrand  recollections  which  his  eloquent  pictures  of  nj.  ■  ^il^ 

epiration  toward  the  true  and  the  good  that  radiatetl  from  him,  and 
his  incomparable  world-survey,  have  heaped  around  his  name. 

A  second  member  of  tho  Physico-mathematical  class  is  shortlyj 
to  bo  commemorated  by  a  monument  in  one  of  the  pi 
of  our  city — a  man  who,  while  his  fame  can  not  bo  m<  >  it 

that  of  Humboldt,  is  comparable  with  that  emin^nt 
the  universality  of  his  mental  interests,  the  '! 

and  the  pliice  which  heoccupietlas  between  two  :: 

BERT  VON  Chauisso.    It  is  uot,  howcver.  as  a  naturalist  and  tniT^ 
l»>r  that  Oil  i-^  to  receive  a  mon'  '  "       '  >   ' 

wlonts  and  I  'fs.    We,  his  success* 

however,  refrain  from  recollecting  on  this  occa- 

*  AddrtDM  ilcUverMl  in  the  DtrOn  Academy  of  Scknoa  ee  Um  taalrfaar;  ftf 
btrtlids;,  Jane  28,  18^ 


)£L£ERT    von   CSAMISSO   AS  A  NATURALIST,    ajj 


Ich  ho  is  related  to  us,  although  too  early  taken  away ;  ho  only 

>nged  to  tis  for  three  years.     Proposed  by  Alexander  von  Huni- 

|dt  and  Kunth,  he  became  a  member  of  the  Academy  in  1835; 

then  waa  removed  by  death,  at  the  age  of  fifty-seven  years, 

|the  3l8t  of  Augxist,  1838,  the  fiftieth  return  of  which  day  is  to 

celebrated  by  the  dedication  of  his  monument.    Unfortunately, 

i  can  find  only  tho  dates  concerning  Chamisso's  election  in  the 

lives  of  the  Academy.    Still  more  strangely,  our  publications 

itain  no  scientific  communications  from  him  except  a  paper  on 

Hawaiian  language,  which  was  read  in  the  general  meeting  of 

luary  12,  1837,  in  which  he  describes  himself  as  an  old,  sick, 

weary  man.    Yet  he  was  able  to  look  back  on  twenty  years 

,bu9j  work,  during  which  he  left  distinct  marks  on  several 

ichec  of  science ;  and  it  seems  fitting  to  me  to  remind  the  pres- 

\  goneration  of  some  of  them. 

wbat  ways  and  through  what  vicissitudes  the  French  emi- 
^«nt's  son,  Chamisso,  rose  and  became  a  German  poet  and  tho 
associate  of  tho  literary  lights  of  his  time  is  told  in  his  friend 
Hitsig^'s  biography  of  him.  The  energy  with  which  he  pursued 
]it«rary  art,  when  applied  to  the  study  of  nature,  laid  the  founda- 
of  a  scientific  career  in  which  he  became  the  academical 
;iote  of  Humboldt,  Von  Buch,  Ehronberg,  and  Johannes  Miil- 
and  it  is  our  purpose  to  enlarge  upon  this  side  of  his  life. 
[Chamisso's  military  career  ended  when  in  1806  he  went  to 
mce  as  a  prisoner  of  war  in  consequence  of  Hanelin's  violation 
lis  parole.  He  formed  connections  there  by  the  influence  of 
ich  he  received  a  call  after  he  had  returned  to  Berlin  to  become 
rofessor  of  Greek  and  Latin  in  the  lycoum  about  to  be  estab- 
lied  at  Napoleon ville  in  La  Vend<5e.  The  call  proved  an  illu- 
ono,  but  on  Ilia  second  residence  in  France  he  was  drawn 
Madame  de  Stall's  circle,  and  received  instiniction  in  botany 
li  '      list  de  Stael.    The  name  of  the  species  .SYai-'Zia, 

Cham. .  of  tho  Rubiacea,  commemorates  the  excursions 

Kthiti  pair  among  tho  rich  tlora  of  the  Lake  of  Geneva  and  at 
VR  foot  of  Mont  Blanc. 

That  this  employment  was  suited  to  him  will  be  evident  when 

^recollect  how,  when  he  was  still  a  boy  at  Schloss  Boncourt,  he 

covered  insects,  found  new  plants,  and  spent  stormy  nights 

jd  meditating  at  his  open  window,  and  that  all  liis  plays, 

id  undoings,  tended  to  physical  experiments  and  tho 

i»n  of  tho  laws  of  nature."    It  is,  therefore,  not  strange 

he  should  have  devoted  himself  with  decisive  earnestness  to 

r.     He  ffiturnod  to  Berlin,  and  was  matriculated  in 

year  as  a  student  of  medicine  in  the  newly  estab- 

kcd  ttnWareity.    He  studied  anatomy  under  the  elder  Knape ; 

not  diamayed  either  by  the  dry  lessons  about  bones  which 
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the  students  facetiously  called  Knape's  (wteolut;.^,  ui  by  the  nn*',. 
tractive  condition  of  the  dissecting  art  at  that  time.  Thno  ^- 
weut,  with  a  correct  instinct,  late  bat  thoroughly,  thr 
potomy,  the  true  elementary  school  of  biology.  lit 
the  Zoological  Museum  of  Lichtenstein,  helped  arrange  ; 
and  crustaceans,  and  certainly  heard  Rudolph!  on  com{ 
anatomy  and  physiology,  Weiss  on  mineralogy,  which  was  • 
tractive  to  him,  Erman  on  electricity  and  magnetism,  and 
on  natural  philosophy.  We  are  astonished  at  what  he  must  h*^ 
assimilated  to  himself  during  those  three  years  in  preparation  for 
his  joiirney  round  the  world,  when  we  find  how  well  qualified  It* 
proved  to  be  for  every  kind  of  observation  on  land  and  water. 

While  Chamisso's  poems  of  the  time  of  the  war  of  deliveraBae_ 
contain  nothing  of  importance,  the  period  was  marked  by 
most  famous  work,  and  one  that  has  been  translated  into  moot< 
the  languages  of  civilization — The  Wonderful  History  of  Pe 
Schlemil.  In  Schlerail,  in  his  outer  guise,  Chamisso  prest-nl 
prototype  in  many  respects  of  himself;  and  in  the  v: 
Schlemil  comforted  himself  for  the  loss  of  his  shadow  in 
over  the  earth  with  his  seven-league  boots,  "scaling  its  hvt| 
testing  the  temperatures  of  its  fountains  and  of  the  air,  obsur 
its  animals  and  studying  its  plants,  speeding  from  the  fiqualor 
the  pole,  and  from  one  hemisphere  to  the  other,  and  comparing 
experiences  " — this  fiction  is  only  a  reflection  of  the  longings  bj 
which  he  was  possessed,  when,  a  French-Qerman,  or  a  Q«nnaa<j 
Frenchman,  there  was  no  place,  no  sword  for  him  in  the  coffib^C 
Out  of  the  human  tangle  into  the  expanse  of  nature,  the  deep*  i 
science,  was  his  solution  of  the  difficulty.  Sharp  que>8tioiiB  luT 
been  asked  concerning  the  meaning  of  Schlemil 's  loss  of  his  sLadow  j 
it  is  symbolical  of  Chamisso's  loss  of  a  country.  The  dream  i 
scribed  by  Chamisso  in  "  Schlemil  "  was  soon  to  be  i  bnf 

not  by  means  of  seven-league  boots.    He  was  not  p.  im; 
join  the  expedition  of  Pi'ince  Max  von  Wied-Neuwiud  to  l^n-::^, 
but  Hitzig  8howe<l  him  a  newspaper  containing  an  account  i 
contemplated  exploring  expedition  of  the  Russians.    A  ship 
up  by  Count  Romanzoff  was  to  be  dispatched  to  the  south 
and  w.as  also  to  seek  for  a  northeast  passagi 

the  Atlantic  Ocean.    Napoleon's  return  from  i ^        . 

ished  the  Congress  of  Vienna,  and  set  Europe  into  a  friurht 

the  newly  blazing  war-fever,  in  which  he  woi 

an  idle  spectiitor,  Chamisso's  dissatisfaction  i  In 

pitch,  and,  stamping  with  his  feet,  he  exclaimed, "  I  wi»h  I  wn«  i 

the  north  pole  with  those  Russians !  "    The  sni-     ' 

aged   the  affair  with   Russia ;  and  Chamiss. 

Lichtotistoin  and  other  teachers,  was  uppointeti  i 

expedition,  and  reported  himself  on  the  9th  of  Awj^uai,  ioil,.i 
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Lit.'uiMu<*tit  Otto  von  Kotzebue,  commander,  on  board  tho  Rurik,  in 
^e  roAilfl  of  Copenhagen. 

A  happily  decisivo  turning-point  in  Chamisso's  career  was 
KbocIiikI  with  this  events  In  theso  days  of  steamboats  and  rail- 
Bads,  and  journeys  around  the  world  in  eighty  days,  we  can 
Banlly  conceive  of  the  importance  that  was  then  attached  to  a 
nyage  like  that  of  the  Rurik,  and  how  it  would  give  definite 
Erection  and  working  material  to  the  traveler  for  his  lifetime. 
^^■6)  '  ^  hose  discoveries  in  the  region  of  the  m^inutest  life 

HHc  .  I  his  voyages,  was  a  single  exception  to  this  rule. 
Bie  whole  of  Chamisso's  subsequent  scientific  work  may  be  re- 
Btrded  as  the  carrying  out  of  what  ho  began  on  this  voyage.  It 
Metod  three  years,  and  led  from  Plymouth  to  Teneritfe,  Brazil, 
Bid  around  Cape  Horn  to  Chili ;  to  Salas  y  Gomez,  past  tho  island 
Borld  of  the  south  seas,  to  tho  Radak  chain  of  the  Marshall  Islands ; 
Beace  northward  to  Kamtchatka  through  Bering  Strait  into  the 
^^Bm  Sea  and  back  to  the  Aleutian  island  of  Unalaska,  where 
^Hparations  were  made  for  tho  polar  voyage  in  the  following 
Bmmer.  In  the  mean  time  the  expedition  went  south  again  to 
ElRlifornia,  the  Sandwich  Islands,  and  Radak ;  thence  northward 
B(ain  to  Unalaska,  whence  the  attempt  was  made  to  penetrate 
Be  loei.  At  this  point  the  original  and  real  object  of  the  voy- 
Be  had  to  be  given  up.  Kotzebue  Sound,  Eschscholtz  Bay,  and 
Kbe  Chamlsso  Islands  are  reminders  within  the  Arctic  Circle  of 
this  abortive  enterprise,  of  which  the  voyage  around  the  world 
was  the  only  part  realized.  On  the  return  the  Rurik  visited 
_the  Sandwich  Islands  for  the  second  and  Radak  for  the  third 
le ;  then  sailed  by  Guajan,  one  of  the  Marianne  Islands,  to  Ma- 
arouud  the  Cape  of  Good  Hope,  and  past  St.  Helena,  to 
irope.  In  London  Chamisso  met  Cuvier  and  Sir  Joseph  Banks, 
ko  conipanion  of  Cook  on  his  first  voyage.  On  the  3d  of  Au- 
»st,  1818,  the  Rurik  anchored  in  the  Neva  opposite  Count 
}manzo(F's  house  in  St.  Petersburg.  The  expedition  was  broken 
J,  and  Chamisso  was  left  in  possession  of  what  he  had  collected, 
declined  the  invitation  to  remain  in  Russia,  and  returned  to 
rlin. 

Chamisso  crossed  the  line  four  times  during  this  voyage,  ap- 
iroached  both  poles,  and  made  himself  at  home  in  the  wastes 
ihere  the  ice  rises  to  mountains,  in  the  rude  yurta  of  the  tawny 
■b-eaters  of  the  icy  sea,  as  well  as  in  the  palm-crowned  splendors 

■  the  tropics  and  among  the  airy  huts  of  the  graceful  lotus-eaters 

■  tho  south  seas.  Including  Europe,  he  set  his  foot  on  the  four 
p  "  '  ■'  irth,  and  by  a  most  remarkable  coincidence  went 
\\  .  journey ;  and  just  as  Sclilemil's  boots  could  not 
Btohim  over  the  wide  intervening  waters  to  Australia,  Kotze- 
P^rould  not  venture  to  take  his  cranky  vessel  through  the 
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dangerous  Torres  Strait,  and  Chamisso  missed  seeing  tiie 
quarter. 

Cbamisso's  voyage  was  very  similar  in  its  general 
the  fruitful  one  that  Darwin  made  fifteen  years  luii..     :  .. 
was  also  naturalist  on  a  little  war-vessel  dispatched  on  hyil 
graphic  work,  and  the  course  of  the  Beagle  cov-  Mb 

Rurik  in  many  points,  except  that  it  visited  ^\  \« 

of  the  arctic  regions,  and  Tahiti  instead  of  the  Sandwich  Isla 
Darwin,  according  to  his  Autobiography,  does  not  ^  ha,t 

Leon  better  prepared  for  his  journey  than  Chamisso.    1 :  i  e? 

dissected,  and  could  not  draw  like  Chamisso.    In  one  point  he ' 
better  situated  than  our  traveler:  Captain  Fitx-It      -'     '' 
ends,  while  Chamisso's  captain  gave  him  as  little  , 
Bible  aj  a  naturalist,  and  treated  him  hardly  better  as  a  roaiu    Hi 
collections  were  generally  thrown  overboard,  and  he  had  to  bl 
his  own  boots.    The  Rurik  having  only  three  quarters  the  ri»j« 
ty  of  the  Beagle,  the  limitations  of  space  were  e:. 

to  collecting  and  observing.    So  much  the  more  (..... ^ 

Chamisso  that  he  was  able  under  so  many  difficulties  to 
and  bring  home  natural  treasures  of  every  kind,  as  well 
make  copious  fine  and  striking  observations  in  every  couct'if 
field.  Ho  has  in  this  way  enriched,  first,  botany,  then  zoolo 
and  natural  history,  geography  of  animals  and 
pology  and  folk-lore,  geology  and  geograjfhical  pi  . 
uf  greater  or  less  importance.  In  two  points  his  observatk 
etrotchod  over  a  wider  circle  than  Darwin's — in  that  they  exte 
to  the  polar  regions,  and  that  he,  paying  more  attention  to  anf 
pology  and  ethnography  than  Darwin,  studied  the  lai 
which  he  came  in  contact.  The  discomforts  of  Chaujir^. .  .- 
tion  on  the  Rurik  were  alleviated  by  the  society  of  two  msnl 
shared  his  scientific  tastes.  The  Russian  painter,  I. 
was  ready  with  his  pencil  to  fix  any  remarkable  tm: 
landscape  or  in  natural  history  ;  and  the  ship's  ^ 
Friedrich  Eschscholtz,  of  Dorpat,  was  often  an  activw,  axf 
participant  in  his  efforts. 

Like  Darwin,  in  his  Jo\imal  of  Researches,  ChamiK^o,  in 
Voyage  round  the  World,  published  his  exp 
interwoven  with  scientific  observations,  upd 
"  remarks  and  views,"  in  the  third  volume  of  Kotzobou's  nnrntti  ve 
afford  H  .  ""        !      >'s  narrative,  r ' 

flint  detji  louilsahigh. 

the  thread  of  a  general  thought,  which  wo  may  possibiy  eve 
plainly  drawn  across  his  journal  than  he  was  perhaps  conscic 
at  tlio  time. 

Our  present  effort  to  di- 
acliiovomunts  is  mode  dilHculi  . ,,  ,...,  ...■  ..>..  i-.. 
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■fee  largely  !■■'  "   in  details.    It  must  first  bo   recolloctod 

PRhorcgardc'i  if  us  a  systematic  botanist.    Shortly  aflur 

lis  return  to  Berlin  ho  received  a  position  as  assistant  in  tbo 

inical  T  — at  first  in  the  Botanical  Garden,  and  aftor- 

in  th"'  '  ium — and  filled  that  ofiice  till  his  death.    Ho 

at  the  suggestion  of  Minister  von  Altenstein,  composed  a 

botanical  text-book  for  the  use  of  schools,  in  the  introduc- 

to  wj'.ich  ho  laid  down  his  general  views  on  organization  and 

A  memorial  of  his  botanical  work  was  published 

ii-r  his  death  by  his  friend  and  former  colleague  von 

^tendahl,  in  Linna?a,  in  which,  under  the  running  title  De 

inejcpnlitlone  Ratnanzofiana  observalis  (On  the  Plants  ob- 

tho  Romanzoff  Expedition),  several  of  Chamisso's  plants 

familiarly  described.    A  modest  plant  of  the  family  of  the 

■  maranths  {Chamissoa,  Kunth)  preserves  his  name  in 

botany.    His  favorite  plants  were  those  of  the  water, 

icularly  the  Polamogefa-, 

siisso's  discoveries  on  the  voyage  began  when  he  descried, 
tho  English  coast  at  Plymouth,  a  species  {Ceniaxirea  7ii- 
m)  which  had  escaped  the  local  botanists.  In  several  places, 
'     vnd  in  Brazil,  he  was  prevented  from  making  im- 
iins  by  the  rainy  season,  and  in  Chili  by  the  bum- 
rommer  heat ;  but  he  obtained  nearly  tho  whole  of  the  flora  of 
,<lak  chain,  and  tho  coast  of  California,  which  had  been  rarely 
<1  by  lM)tfiiiists,  afforded  much  that  was  new ;  among  others, 
te  papaver  called  after  his  fellow-voyagor  EschsclioUzia  califor- 
r<ds  of  which  he  brought  liomo  with  him,  and  the  brill- 
I  of  which  still  adorn  our  gstrdens.    The  islands  of  the 
>ceun.  between  America  and  Asia,  furnished  a  rich  spoil 
'Alpine  flora,  which  strongly  reminded  him  of  the  Alpine 
of  Switzerland.    So  sharp  and  skilled  had  his  vision 
,  which  ho  had  begun  to  train  to  the  observation  of  natu- 
fts  three  years  before  his  journey,  that,  botanizing  on  Ta- 
itain  at  the  Cape  of  Good  Hope  with  Mundt,  of  Berlin, 
Bojonrning  there,  ho  found,  as  at  Plymouth,  several 
jat  had  until  then  escaped  notice. 
ilechtendahl  can  not  sufficiently  praise  tho  magnanimous  un- 
with  which  Chamisso,  after  his  return  home,  surren- 
iBpecinn^ns  to  be  examined  by  other  botanists  who  seemed 
fitted  by  their  studies  to  that  work.    Thus,  he  sent  to  the 

sh  ftl-  '    ,  Agardh,  a  collection  of  algjB,  among  which 

rare  '  >rm  found  at  the  Capo,  a  living  fucoid  (F.  con- 

irota  or  Spharucocruti)  on  a  conferva  (C  mirahilis  or  hosjnia). 

Ih,  wlio  was  a  little  too  earnest  a  Iransformist,  and  believed 

certain  algai  could  become  animals,  imagined  that  in  this 


I  til 


■  m  waa  changed  into  the  other — a  view  which,  true 


1  nil. — la 
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to  Ids  wull-maturecl  principles,  Chamisso  contested  ia  » 
memoir.* 

Aa  a  reward  for  his  earnest  exertions,  and  also  as  a  wanuas 

against  too  narrowly  limiting  Iho  circle  of  jn      ' " 

nature,  Cliamisso  himself  was  destined  to  jn 
remarkable  discoveries  in  the  region  of  motamorpbiHta.   'i 
in  the  case  of  the  Salpm,  those  soft,  tnuis])arfut  i  ; 
clinging  to  one  another,  swim  over  tljo  sea  iii 
twenty  to  forty  members.    Besides  the  chains  there  uro  iii 
salpso,  but  of  two  kinds,  one  of  which  bear  traces  in  ^' 
of  adherence  of  having  boon  members  of  a  chain,  wh; 
do  not.    During  a  calm,  on  the  voyage  from  PljTnouth  to   1  :• 
oriffc,  Chamisso  made  the  surprising  observation  that  t^: 
vidual  salpro  which  have  never  belonged  to  a  chain  be.'ir  n 
resembling  the  chain  salpte  ;  while  he  found  in  the  n 
chain  young  of  forms  agreeing  with  those  of  the  t... 
The  salpce  of  the  chain,  which  produce  single  8alpaE>,  aro  ha 
rodite;  the  single  salpoo  are  asexual,  and  the  cl 
oped  in  them  without  fertilization,  by  inner   i 
thus  alternate  every  two  generations,  one  of  which  is  sexual,  i 
the  other  asexual  and  propagating  itself  by  ' 
'  are  distinguished  by  other  marks.    To  use  ^ 
salpa  does  not  resemble  its  mother  or  its  daughter,  but  its  i 
mothor,  its  sisters,  and  its  aunts,    Chamisso  called  this 
propnu;ation  that  by  alternating  generations.    So  now  and  ospr 
cedentod  was  this  discovery  that,  although  Chamisso  related 
after  his  return  in  1819,  in  a  special  Latin  publi-  '■       *  '•     ■' 
passed  unheeded,  or  was  stamped  upon.     But  thei 
hagon,  in  1842,  a  defender  and  champion  of  Chanu 
Steenstrup,  who  di.'tcovered  that  the  process  of  i      ,  . 
alternating  generations  such  as  Chamisso  do.'»cri1»l    .i 
to  a  series  f>f  organisms,  including  tlio  Medusfr,  . 
CcrcarUt  and  Dustanuw,  and.  the  aphides  or  plan:  ..     , 
many  others  have  since  been  added :  bo  that  the  whole  matter 
was  cleared  up  in  a  trice.    Johannes  ">"    "  r;.>; 

concerning  the  development  of  the  > 

sition  between  the  phenomena  of  alternation  and  thoso  of 
morjihosis  OS  illustrated  in  the  fi  '  '  "■         "" 

of  having  led  the  way  to  these  <] ; 

has  expressly  declared,  to  the  accurate  and  ingenious  invetttigat 
Chamisso.  t 


•  Ein  Zwrifcl  iinJ  Zwci  AIrcii  (One  Doubt  »nil  Tin>  ff- 
f  De  uilniainiui  i|iiihu»i1sm  e  cl«»<"   »rrmiutn  \,\r\:\ 


'Vornu  obMtrrtd  b  I 


Cliriii 


%  Aiwminip  aa  JUlotnaUDg  Ucocntloiu. 
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Another  important  subject,  -with  the  discussion  of  which  Cha- 
Tv.;.^,.  ^'fts  associated,  likewise  relates  to  the  pelagic  fauna,  but  also 
^  /IS  much  to  geology  and  physical  geograjihy  as  to  biology. 
Ik  16  that  of  the  origin  of  the  co-called  sunkt-n  islands  or  atolls  of 
Jho  s<.»uth  seas  and  the  Indian  Ocean,  It  has  been  recognized 
^km  tho  first  that  these  islands  are  the  work  of  organic  architects, 
Ho  00ml  "     h  absorb  lime  from  the  sea-water  and  build 

iBelron*.!'  AJthit. 

After  Johann  Kouihold's  theory  that  the  ring-walls  were  built 
by  thfl  polj^is  from  tho  depths  of  the  ocean,  and  Henrik  Steffens's 
hypothesis  of  submarine  orators,  came  Darwin's  celebrated  theory, 
which  supposed  that  the  corals  were  built  upon  a  substructure 
already  existing  in  tho  ocean-bottom  which  gradually  subsided 
tntder  a  continuous  volcanic  action  so  as  to  keep  the  rising  struct- 
ure at  about  the  same  level ;  and  after  that  the  contradiction  of  it 
by  Murmy  and  Wyville  Thomson,  on  the  basis  of  observations 
made  during  the  Challenger  Expedition,  which  pointed  to  a  rise 
of  the  substnicture.    Here  comes  in  a  fundamental  observation 
with  which  Chamisso's  name  has  been  associated,  to  the  efifect  that 
tho  coral  animals,  never  moving  away  from  the  one  spot  to  which 
ittarh  themselves,  need  a  stirring  sea  to  bring  them  food, 
n,  and  lime.    Hence  an  atoll  will  rise  wherever  there  ia  a 
'  >lo  foundation,  at  not  too  g^eat  depth,  on  which  the  polyps 
^ ;  and  as  they  thrive  better  on  the  edge  of  their 
ire  favored  by  wave-beats  and  currents  than  in 
the  middle,  a  ring-wall  will  rise,  which  should  be  higher,  as  is 
windward  side,  where  the  wave-motion  is  strong- 
cts  have  been  put  prominently  forward  in  all  the 
as  that  have  been  had  on  the  subject ;  and  Chamisso  has 
.  credited  with  having  been  the  first  person  who  observed  and 
in«ntinne<l  them.     I  am  obliged  to  disclaim  Chamisso's  title  to 
■r.    The  observation  was  first  ascribed  to  Chamisso  by 
I.,  A- ho  says,  in  his  Coral  Reefs, "  The  larger  kinds  of  corals, 
h  form  rocks  measuring  several  fathoms  in  thickness,'  pre- 
-ding  to  Cliamisso,  the  most  violent  surfs";  and  from 
J...  —  ;  it  has  passed  into  other  works.    A  study  of  Chamisso's 
llritings  will  show  that,  while  he  acccurately  examined  and  de- 
8crtbc<I  t]je  a    "  "  -lostically,  and  zoologi- 

cally, he  nevi  \  in "s  mistake  originated 

in  hia  attributing  to  Chamisso  a  remark  which  appears  at  the  end 
mt  the  third  volume  of  Kotzebue's  First  Voyage  (containing  also 
^Buimtifflo's  Remarks  and  Observations),  in  an  Appendix  from 
^Hier  Authors,  which,  there  is  abundant  evidence  to  show,  was 
Bade  not  by  him  but  by  Esohscholtz. 

H  **  Th«  ooral  reefs  and  islands  of  the  great  ocean,"  says  Chamisso 
-^  Ansichten  von  der  Pdanzenkunde  und  dem  Pflanzenreiche, 


»i^^       TIIE  POPULAR   SCIENCE  MO.VTHZr.  I 

"  aro  as  much  products  of  animal  life  as  tho  peat-b-  ''^l 

ucta  of  vegotalilo  lifo."    We  get  an  idea  of  the  couiprtM.  ..<-. .  coVI 
of  his  view  of  Nature  wlien  we  consider  the  attention  he  pare. 
Boon  after  his  return  from  the  voyage  aronud  ■  j 

comparatively  insignificant  objects  as  the  Norlu  . .  _  J 

bogs.    The  opinion,  based  upon  an  observation  of  A 1  vtm 

Humboldt,  then  provailod,  and  was  held  by  Lt'  1 

that  such  bogs  as  that  of  Linum,  near  Berlin,  cw  J 

of  a  sea- weed  (Fucus  saccharinus),  and  wore,  therefore,  to  « 
L regarded  as  of  marine  origin.    After  an  '  '  h  hM 

'"began  at  Linum  with  Poggendorff  and  i  ;^M 

continued  alone  at  Riligen  and  along  the  Baltic  coiust,  Cbao^H 
supplied  the  proof  that  the  sea  had  had  no  pnrV      "    -     -^H 
interior  or  on  the  coast,  in  the  formation  of  p'  ^^t9 

change  in  the  relative  level  of  land  and  water  nood  b«  8uppo6«l 
to  explain  the  process.    Chamisso  saw  again  at  the  "^  •  '    r  d 
Linum  the  Kimming,  or  mirage,  which  had  proraii 
ited  itself  to  him  in  the  high  north.    Ho  attached  to  i  i 

tion  a  less  known  remark,  which  I  recollect  having  Lv.....  ...  .  -..J 

Erman's  Lectures,  that  tho  mirage  can  be  seen  in  vertical  pUntfl 
on  long,  straight,  sunny  walls,  like  the  old  city  wall  of  Befitn 
between  the  Potsdam  and  Halle  Gates.  I 

Chamisso's  zoological  observations  were  by  ao  means  lunilaU 
to  the  lower  forms.    He  regarded  tho  vert ebi  '      "  "        ^*^ 

with  equally  earnest  attention — tho  flyiag-t:  thw 

rested  on  the  Rurik ;  the  whales,  which  he  dreamed  of  taming  audi 
training  to  service;  and  the  sea-lion.s,  through  a  beUownng  hadB 
of  which  he  walked  fi!arU\s.sly  on  St.  George's  Island.  Ho  nmdM 
profound  psychological  observations  on  the  tnonkoys  tihat  irenil 
taken  on  the  Rurik.  He  also  had  an  eye  for  i  *■  *  -  —  '-  x* 
tusk  which  was  dug  up  at  Kotzebue  Sound  wa  it 

in  the  Ossements  fossils,  on  tho  evidence  of  hia  drawing  and  d»-| 
Bcription,  to  tho  mammoth.  I 

But,  as  we  have  already  observed,  Chamissio  gave  sfxwial  attn^J 
tion  on  his  voyage  to  the  study  of  man  himself.    '  1 

observations  and  determinations  of  tho  physical  > ...  ".^m 

men  coming  up  to  present  ideas  on  the  subjort  wer  ^fll 

f  1  from  him.  although  ho  col'  ''^l 

L-   .     .n  overtaken  many  times  in  d'  „  -  ^^^H 

merce  in  the  last  seventy  years,  and  tho  more  perfected  metl^H 
of  research,  like  an*'  '     "       '^^| 

phy.    But  he  Htill  St.  ^  ^^^ 

between  the  two  chief  provinces  of  the  great  ocean  and  a  8<i{iiuaUH 
jfToup  of  islands,  first  cast  light  on  f         '  ' —      '  '         '   1 

|Wwell  in  the  island  worht    llius,  a<  J 

Unction  of  Micronesia  from  Polym    i.i   "  .<h  urst  tr  JH 
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him,  and,  in  tho  north,  ho  furnished  valuable  data  concerning 
th'>   ivlationahip  of  tho   Asiatic  Chuckohes   and   tho   American 

B     ii],.  -,■:,,  r;.l  i.  -r.It  of  his  studios  of  history  and  nature,  as  he 

^kpn -^  ■  ^    :,  l^  cii.  till  iipposod  to  the  views  now  prevailing,  in  that 

uo  rrjgardetl  man  as  very  young  on  this  old  earth.    But,  although 

Jii    — '  -  ■    '    -■  nl  \'iews  seem  to  be  in  many  respects  antiquated, 

^1  ,il  sketches  are  of  exceeding  value  in  that  he  has 

lovingly  and  wiref uUj'  given  us  a  vivid  and  picturesque  view  of 

human  conditions  on  tho  oceanic  islands  that  can  never  be  sur- 

juwiawl,  for  tho  simplo  reason  that  the  original  is  irrecoverably  lost. 

tic  view  Chamisso  predicted  the  annihilation  of  this 

...J  ...arming  culture  by  contact  with  the  dreadful  white 

-a  prediction  which  has  been  already  to  a  large  extent  ful- 

Ho  know  well  what  ho  was  doing  when  he  described,  drew, 

iiiu<l'J  memorable  what  ho  could  of  customs  and  usages,  roli- 

giouit  idoas  and  superstitions,  myths  and  songs,  costumes  and  weap> 
ODs,  vessels  .:    '  t-'U-kk"!.    And  after  his  return  he  repeated, 

impressively  .1  Hy,  tho  advice  that  the  threatened  treasures 

that  Btill  remained  should  be  saved  at  onco.    The  poet  is  recog- 
sed  in  1'  'ty  parable  in  which  he  clothed  his  lamentation: 

tin-  .  uno  of  the  most  imjwrtant  problems  which  the 

of  the  hnman  race  in  its  wanderings  over  the  earth  pre- 
U8  are  being  thrown  by  ourselves  into  the  sea  of  oblivion 
vorj'  hour  when  they  are  given  into  our  hands."    Only  in 
recent  times,  when  it  has  become  almost  too  late,  have  wo 
to  move  in  tho  direction  pointed  out  by  his  admonition. 
P«»rhftpR  Chamisso  was  influenced  by  some  of  Rousseau's  ideas 
t  admiration  of  tho  handsome,  happy,  easy-going 
..  u;.  .    .iiU  sea  islands,  particularly  of  the  Ratlak  chain, 
ul  not  wonls  enough  to  praise  tlie  native  nobility  of  the  men 

■igful  women  of  Radak.    He  bitterly 

_  ,       '■  of  tho  sham  civilization  that  called 

theeo  mon  savage.    Ho  contracte<l  what  by  the  taste  of  these  days 
woul  '  '  '    '    -  a  somewhat  sentimental  friendship  ^vith  an 

espe        .  ;  nan,  a  castaway  on  one  of  the  Rjidak  Islands, 

who  trottted  himself  upon  tho  Rurik  to  be  taken  to  his  home  on 
«  --  -I     '1  -  )jjjQ  igiands.    Kadu,  as  he  was  called,  who,  ho w- 

t  ,>  when  it  touched  tho  Radak  Islands  for  the  last 

time,  pla)r8  an  important  part  in  Chamisso's  reports,  because  he 
was  able  to  give  him  information  not  too  easily  obtained  other- 
wise on  a  numbor  of  questions,  and  Chamisso  laments  that  he  was 

>n  of  tho  opportunity  of  being  further 
......     ......a  rendered,  inestimable  service  in  tho  lin- 

'ches  which  Chamis.so  pursue<l  with  extraordinary 
.  auU  industry.    Chamisso  had  a  gift  for  languages,  although 
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he  could  not  learn  Russian,  which  ho  di-  '  in  thu  eo^o^^l 

which  he  could  come  to  an  undersjtandiii^  iiu  men  of  dflH 

eut  tribes  who  came  ou  board  the  Rurik.    His  Bomerkucj^ea  Kajl 
Ausichten  contain  full  vocabularies  of  threo  Po ' 
among  them  that  of  the  Radak  chain,  and  pro'  ,  1 

folk-poems,  in  which  ho  found  a  solution  of  hia  own  for  Uie  pnibJ 
lem  of  phonetic  transcription,  which  has  been  80  '    liacaan^ 

since  his  time.    He  continued  these  studies  at  L  here  tlM 

iTagalic  language  (of  the  Malaysian  group)  had  bevn  reduced  to 
"  writing,  aud  collected  a  Tagalic  library,  which  he  h' '  '  -       ■-  ' 
his  most  valuable  acqui^iitious.     When  his  house  at  T 
berg  was  burned  iu  1822,  after  the  lives  of  Ids  family,  thi: 
library  was  the  first  thing  ho  tried  to  save,  and,  to  pr' 
from  future  dangers  of  the  kind,  he  presented  it  to  tl 
Library.    In  unisou  with  a  conviction  of  the  unity  of  th 
race,  he  also  in  philology  believed  in  a  single  origin  for  ....  .„.. 
guages,  in  striking  contrast,  as  Max  M&llor  has  remarket!  to  rot 
ui  a  letter,  with  his  habit  of  emphasizing  the  specific  in  natoral 
history. 
I       A  linguistic  episode  which  Chamisso  relates  is,  perhope,  em 
now  of  some  current  interest.    The  curious  custom  v  .".m 

iu  Tahiti  of  (on  the  accessitm  of  a  now  ruler  aud  si 
extirpating  words  from  tlie  common  (not  the  old  liturgical)  spw 
and  replacing  them  with  new  ones.    About  the  year  !         "^ 
ameia,  the  King  of  the  Sandwich  Islands,  likewise,  on 
a  son,  invented  an  entirely  new  language,  and  began  to  i  1 
it.    The  newly  formed  words  were  not  related  to  any  i.-j^-  .. 
the  current  language,  and  even  the  particles  were  change*!.    It  u 
said  that  some  of  the  powerful  chiefs,  di  with  tli 

ment,  poisoned  the  child  who  was  the  ol ..:  of  it,a;j...    -.-. 

had  been  undertaken  on  his  birth  was  given  np  on  hi^  dtioUu 
The  old  language  was  rost<^^)red  and  the  new  one  f  ■  ]•.^'. 

Chamisso  only  found  a  few  fragments  of  iU    1.         ja*; 

enough  of  the  Hawaiian  language  to  enable  bim  to  spook  iatolli- 
gibly  with  the  natives  concerning  the  most  ueccwMiry  niAttCT*. 
but  made  no  attempt  to  commit  it  to  writing.  WTioQ  he  cane  l» 
revise  his  Travels  for  a  new  edition,  just  before  ho  wns  oleotod  to 
the  Academy,  the  Hawaiian  language  hn  '  '       -  '  '''-r^- 

turc,  and  the  murder  of  a  prince  was  not  u  r.i 

nn  artificial  rival.     Publications  enough  had  i»isuod 
Hawaiian  press  to  make  a  fundamental  study  of  t}- 
practicalde.     Wilhelm  von  Humboldt  had  begun,  in  tl 
his  groat  work  on  the  Kawi  language  of  Java,  to  cast 
,  the  Polynesian  languages,  when  death  called  him  a\i ,._,   .,, 
■amo  diiy  that  Chamiaao'a  election  came  npi.     Tlie  lattnr  noirj 
thon  ■     "     i-ecognizod  a  calling  derived  from  hia  Tojagn  and 
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Br  studies  to  devote  his  later  efforts  to  making  this  field  of 

stic  roswirch  cultivable.    He  undertook  to  learn  tho  Ha- 

uian  language  from  the  books  which  he  had  at  hand,  and  as- 

himself  the  task  of  preparing  a  grammar  and  dictionary 

it. 

Tq  have  thus  gone  around  the  circle  of  Chamisso's  scientific 
rtt.    From  a  profusion  of  single  observations,  remarks,  and 
tpcrtments  only  a  small  part  of  his  i^eculiar  activity  can  be  illus- 
«1  here.    Considering  his  activity  as  a  whole,  it  must  be  con- 
that  his  strength  did  not  lie  in  the  direction  of  strict  theo- 
ical  analysis.    This  is  not  to  be  wondered  at  if  we  consider 
\e  '       '  ■  '  "      retical  science  in  Germany  at  the  time,  when 

jt  w;i  .    4  to  recover  from  its  enorvating  entanglement 

philosophy.    But  the  characteristic  and  really  remarkable 
ire  of  Chamisso's  scientific  activity  is  his  power  of  embracing 
rholo  world  of  phenomena  with  the  same  love,  freshness,  and 
loity — from  the  stone  that  rung  under  his  geological  ham- 
Iho  hay,  aa  he  modestly  named  his  dried  favorites ;  tho  sea- 
which  revealed  to  him  one  of  its  most  wonderful  mys- 
;  to  that  noblest  production  of  Nature,  as  man  represents 
If  to  objective  research,  whether  considered  as  a  single 
related  to  the  auim.als,  as  a  tool-making,  fire-using,  social 
or,  in  his  highest  expression  of  speech.    With  sound, 
sonse,  with  always  ready  energy,  Chamisso  stands  before 
le  things  of  Nature,  exorcises  unreservedly  every  kind  of  obser- 
ition.  n    "  '        vihis  conceptions  without  prepossession  and  with 


Mm, 


wg 


trict  lit 


to  the  actually  known.    He  was  thus,  although 


monographs  may  have  been  overtaken  or  his  general  views 

"  "      '    '     ul  those  of  tho  present  day,  a  complete  naturalist 

of  tho  word,  and  that  at  a  time  when  suchmen 

to  b«  looked  for  through  Qortnany  as  with  a  candle. 

Many  of  those  who  go  by  his  marble  image  in  the  future  will 

^recall  "  Peter  Schlemil,"  "  Schloss  Boncourt,"  and  Salas  y  Gomez. 

few  will  think  of  the  botanist  and  ethnologist  Chamisso,  of 

-  ■"}'-.Q  and  tho  coral  islands.     Greeting  from  their  inmost 

le  few  will  bow  to  him  who  like  him,  in  an  iron  age,  and 

tljo  luidst  of  the  striving  after  the  real,  have  kept  in  disposi- 

|on,  fancy,  and  spirit  a  place  for  all  that  is  of  man,  for  the  ideal, 

lid  tlie  IjeaatifuL— TraHs^ated  fcrr  The  Popular  Science  Monthly 

DeulscJte  Rundschau. 
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[nusiLtnoa.] 

Kdtlor  Popular  *W«i<w  M<miUy : 

SIB:  R.iir.'  u  Jili<;cnt  rcadcrof  the  review 
,,^     w;  i  L't,  auJ  which  I  oonsidcr 

one  of  '  |. .menu  of  scientific  [irog- 

resa,  nuil  a|)eiiJiii|j;  a  sl\<irt  time  in  this  ciljr. 
I  have  fcail  with  futiafuction  in  the  number 
for  Aiipisl  thi-  uniclc  entitled  Mr.  Spencer's 
I'licc  In  riiiliwiphy.  Only  ignorance  of  the 
induencc  wliidi  the  scieniilic  pliilosopliy  of 
Mr.  Sjjcncer  Is  cjci-cising  in  the  modem 
world,  and  of  the  place  which  philo«ophy  in 
general  occupies  in  the  order  of  human 
knowUsIge,  could  have  permitted .  the  editor 
of  the  New  Yurk  Times  to  question  the  posi- 
tion which  llio  superior  imeUigoncc  of  tlic 
English  philosopher  hus  con<|Ucred. 

While  I  do  not  know  what  the  roepond- 
ciitii  of  the  writer  who  calls  himself  ■'Out- 
eider"  have  brought  forward,  and  white  I 
have  DO  books  at  hand  and  ciui  only  follow 
the  tono  of  your  reply.  1  hope  I  may  he  per- 
mitted to  indicate  a  few  of  the  \mn\*  in 
which  specialiat*  in  different  fciencea  have 
been  anticipntcd  by  Mr.  Spencer. 

When  ho  wrote  hia  rrineiplcf  of  Bloiopj, 
orjnnic  chemistry  was  in  it«  lulancy :  lier- 
hart  had  not  yet  occupied  himnelf  with  the 
sciHnl  classification;  Kckulf  had  not  yet  dii- 
cnssod  the  molecular  constitution  of  the 
arbon  compound!* ;  and  the  mind  of  the 
_^ihilosopher  was  still  only  occupied  with  the 
n«pplicallon  of  mechanii-ttl  principles.  Never- 
ihelc.**  he  w:i.<  able  to  anticipate  the  true 
function  of  organic  carbon  and  the  peculiar 
chemical  prt)perile9  of  nitrogen.  Many 
chemists  were  not  agreed  respecting  the  Im- 
Iiortanec  to  bo  a.-'cribed  to  nitrogen  in  rital 
reactions.    But  the  inertm'ss  of  that  body;  its 

yr-  ■  ■  •: -  ■■    -.■■•'■■■■■  :-.',n  combination; 

-  provokes ;  the 
,^  1  with  the  pro- 

portions in  which  it  forms  part  of  com- 
pounds ;  the  different  modes  of  Its  behav- 
ior under  tlio  Intluenoe  of  ek-ctrleltT;  the 
prrsonallty,  as  we  might  sav,  which  it  poa- 
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f,,>  I.,  it,,,  .iriven  to  this.  School  boards  are 
r<  iiid  wo  should  uudorsiond  that 

ii  '  >lo  for  any  teacher  to  do  natural 

cduonlioQul  work  under  suoii  conditions. 

1  liuve  nut  yet  considered  the  subject  of 
writin;^  to  the  aououi paaimcnt  of  niuMC  suf- 
ficiently to  giro  a  decided  opinion  upon  tbia 
■  :n,  but  I  tliiuk  I  can  sec  that  luuuio 
;i  means  of  obtoining  certain  deairo- 
.Is  in  this  connection.  It  may  f>e  the 
meon.H  of  securing  regularity,  precitiiun,  unU 
fortuity,  and  rapidity  uf  uction,  aud  so  may 
be  of  value.  It  does  not  follow  that,  if 
music  is  usetl  as  a  means  in  tcachitig  wriu 
ing,  those  pupils  who  may  become  Bccount- 
aoM  should  do  their  work  to  the  acoamponi- 
tncnt  of  music.  Tlic  music  is  only  a  nieana 
to  on  end,  which  in  this  ease  \s  AM  in  wiit- 
iog.  If  l>y  means  of  music  this  end  be  at- 
tained with  a  less  outlay  of  time  and  energy 
than  It  could  otherwise  be  secured,  it  sooina 
to  luc  that  the  teacher  shuns  wisdom  in 
u»ir)g  it.  As  soon  as  the  end  is  gained,  the 
mcanj,  of  course,  can  aud  will  be  dispensed 
with.  Whether  the  u.^-e  of  music  here  be 
judicious  or  not,  1  think  that  no  one  will 
question  the  importance  of  e«curiug  uniform- 
ity of  action  upon  the  part  of  pupds.  In  a 
writing-lesson,  as  in  other  lessons,  it  is  well 
that  the  pupils  all  observe  a  direction  at  the 
same  time.  If  every  child  were  allowed  the 
privilogr  of  being  a  few  moments  behind 
every  other,  your  correspondent  can  sec  that 
very  little  work  would  really  be  done.  Con- 
certed action  on  the  part  of  children  is  de- 
sirable ;  by  means  uf  it  the  more  impetuoua 
pupils  of  the  class  are  restrained,  while  slow- 
er ones  are  brought  forward  more  rapidly 
than  they  otherwise  would  iidrancc. 

Cln^s  interest,  aud  imlced  all  social  inter- 
est,  is  based  either  directly  or  indirectly  upon 
concerted  oclion.  It  does  not  render  the 
pupil  less  capable  of  acting  alone  when  oc- 
casion rei|uires,  and  it  does  enable  him  to 
adapt  his  actions  to  those  of  another  person 
when  such  adaptation  is  necessary,  as  wo 
find  it  to  be  more  or  less  in  all  the  relation* 
of  lUe. 

In  retard  to  the  hook  work,  I  can  also 
understand  that  a  teacher  niipht  very  wisely 
take  means  to  prevent  the  children  from 
anticipating  the  work  on  hand.  If  original 
work  on  the  part  of  the  pupil  were  refjuired, 
it  would  be  well  that  he  should  not  make  use 
of  the  matter  contained  in  his  book,  a^  the  end 
in  Ticw  would  certainly  thereby  be  defeated. 

Again,  I  >^h»uld  lil<e  to  stig^rust  that  the 
line  of  action  pursued  by  thodilTerent  teach- 
ers in  the  different  instances  stated  can  not 
[wnjibly  be  considered  as  "  methods '' of  in- 
Ftniction;  they  are  at  best  but  crude  plana 
eni|ilAte<l  by  the  teachers  for  the  purpose  of 
,'  certain  ends.  Method  in  Instruction 
the   uniform  obs4.Tration  of  educo- 

principles;    w'.il,-    I'tt..-..    i,li\r..i    mf»n- 

tioncd  very  oft<Ti  1  t» 

an  excess  of  thot   1  lUt 

correspondent  claims  fur  the  pupils.    U  the 
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i«hild  b  U>  I 
cbor  ih'i 
'die  iustruc'ii  ,  i 

eut,  liowcvcr,  is  out  a  luck  vl  iuiliriduoliiv, 
btil  mthor  »  lack  of  imi(on:iity.  If  iiir 
I'  Ifss  upon   I 

more  upoi. 
'  ,  ne  «h>"ii.i 
M'  J  to  crili- 

»!.-    ^ ^-;...    .__jUa  in  oat 

worl 

We  have  not  to  complniu  of  »  "  cnic " 
for  carryiiig  inothocU  to  extremes  io  much  u 
a  "  enue  "  for  individual  |)roniineiue,  whicli 
k|«8ulti  in  eomewhat  ub.<<unl  plaus  of  pruccd- 
llwl  iuu:*t  be  abmiiloued  ue  noon  as  their 
^^,...1,,    .. ...i-j  avriiy.     Notliing  will    corrrct 
1'  -5  -o  completely  us  the  unifonn 

[ti  teai'hcrs  in  Bucuiilaiicc  with  icc- 

gtuxiti  p^teholuzicil  priuciplc^i.  When  this 
I  aecured,  tlnj  observers  of  scIkioI  work  will 
■I  lea«l  Jo  leaclicrti  the  justice  to  suppose 
thnl  Iber  li»»e  ejiellent  reoi^ons  for  what 
li-a;  appear  to  the  uninitiated  to  be  luere 
erratic  action,     Youra  trulj, 

UjinUlUKT   K.  SlUTB. 
Oawiuo>  N.  T.,  Oeletxr  il,  1600. 


CNSATDEAL  EEADINO. 
r  Pofrulat  Sai*i\ct  Hohtkiy  : 

BiE  :  In  your  iw.He  iif  Ni'V      ' 
a  letter  from  A.  C.  Kav,  calli 

tl '"'■■■•I  -r  I-..I....'.  •■■'■'  ,    ... 

c  ijwn 

1..  ,.       :  'iih- 

oul  F|M!lliiig,  leeugiiiuiig  each  word  by  its 
app<Niraticc,  and  learning  it  as  a  detached 
faol." 

Your  correspondent  then  goes  on  to  show 
the  unnatumlnesn  of  the  "natural  melhud  " 
so  called.  Permit  mc  to  say  that  I  person- 
ally thank  the  writer  for  baring  bad  the 
cnun\j;ii  to  bring  this  matter  to  the  attention 
of  your  readers.  The  present  natural  method 
of  teaching  children  to  read  is  indeed  an  ab- 
surdity, and  it  i.s  diOictilt  to  understand  the 
roa-son  and  the  authority  upon  which  such 
a  syxtcm  haa  been  adopted. 

My  little  pirl  is  attending  a  grammar 
schoni  in  Cambridge,  Mass.,  which  hsa  the 
reputation  of  being  a  very  good  one.  My 
child  ia  in  the  fifth  class,  and  I  am  informed 
hy  thr  lencher  that  thin  ila^s  offers  greater 


,V. 


the  avetn 
'.■l&Vies. 


in  any  of 

ni:;lit    I 

ri;;    nith  her 

Now,  bow 

Tli>'    .ch..,,! 


n«ent  a  tinn  lo 
old  as  well  OK  Hi 
nation  is  (jiren  I 
derivation  of  t)i 

of    It,    she    will     111!     ' 

meaning  of  such  a  v<  <  r 
U  a  laljula  raio  t"  •'' 

No  doubt  F< 
mo  when  1  ■'^^' 
been  alter 
studutig  » 

time,  ehe  hu;?  i^cvcr   ■ 
encc  between  a  rowel 

COUFf' '■■       ■' 

tool- 

ll     - - 

attention    to    iht    oii 
changeable   preflxc», 
such,  for  instance,  as 
"ation,"  etc.,  or  la  ii 


wonl  by  ii- 
way  of  tei> 
you  a|>ply  i 
metic  ?     .\ 
about   '     ' 
of    L 
grani! 

children  rending  by  r 
by  li«  uppeaiunee  ia  ii 
The  evil  ellcetg  of 
evident,  hut  the  mem 
evil   :. 
deal 
applv   ...    .....    . 

apiislance.      No 
mothers  will   tnl. 
matter  touching 
spring,  nnd  h"  ii 

to   L'"   ■ 

or  ll' 


act 

.  cluU  Ut 


lici-Se 


017 


'.Mk  •(•i 


iwSTMMl 
larhifUi 

ouy   U 

TT-ll»^     I* 


uiii'«     Hninlim'* 
From  Ihli  hook  il 


:ll*t 
the 


clutdnm  « l/uy  an /amid  to  the  (cxt-bouk — 


i 
In  thi 

Vutmmimaramx,  Mi«»,  (< 
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A  aovBTWui  psop  or  mobautt. 

VERT  persJfitent  are  the  ullacks  of 
tbo  auppurtcra  of  ud  cUV'to  pbi- 
./  opoo   those  ioU;IU>ctnal  views 

.1    are    rcDonilig    the   life   of    the 

world  and  vaHtiliDU  iho  human  miml  to 

off  lb«  bortlcD  of  spiritual   tyr- 

Somv   of  oar  reiulcrs  may  re- 

r  an  nrticic  which  wo  ilevoted  a 

of  years  ngt)  to  a  novel  hj  a  celc- 

'  niwnber  of  iho  French  Academy, 

<'i;iaTo  Fcuillot,  the  leading  oliaruu- 

Ir  wbicb  wa4  a  young  iroman  who 

brought  up  by  a  philoaophical 

!b   coinplete  einauoii):uii)n  from 

Ui«ol'^^  '■>,  and  who  totilc,  in  the 

".»!   I ..ly  in  the  world— ns  the 

'  o*alt,  wo  aro  giren  to  understand, 
'  c  of  modern  tbou{;bl, 
.•f  the  Darwinian  theory 
or  of  moastrutt'i  luid  cold- 
■  i.iiny.     IJer  nncle  was  a  be- 
aerolcnt  old  gentleman;  bat  the  evohi- 
tioo  pbilusupby  showed  its  perfect  result 
in  Iho  niwei,  wbo  hod  imbibod  it  in  her 
~^t  "*.    TbisflDeoxamplo  of 

|itirpo.*e  "  appeared  first 
mns  of  the  Ucvue  des  Denx 
: ,  ^:id  to  day  we  find  in  the  some 
ileal  no  less  striking  on  example 
drama  with  a  purpose,  tbo  author 
UiU  time  being  M.  George  Daruy,  and 
til*  tilte  of  his  prodocliou  Ni  Dieu  ni 
Maltre.  In  ibli  work  the  philosophical 
and  pUiI«n!hroplcal  nnole  of  M.  Fouil- 
let'«  cr«i\tloa  Is  replaced  by  a  father— 
an  «mini'nt  modiual  nuui — of  similar 
view*  l:ir  ehoractor,  who   has 

lirofltt:  "wn   two  children  in 

eninp'  o  of  priestly  con- 

trol, »i:  .    i!u  for  all  tbeaffefi- 

tioo  be  hM  hiTisbed  upon  Ihom,  reaps 
•  harr-  '  '■'  "■  •  ■--  r.]  ingratitnde. 
Wltb<  depraved  as 

Ui*  deli«l>>  '  "(  M.   FeiiiUet's 

roiDHK«t    t     .  niero   creatures   of 

flrMnnr  ■Ml  raiuty,  and  wbon  tbeir 


poor  father  falls  into  fll-bealth  and  oom- 
parativo  poverty,  instead  of  sympathiz- 
ing with  and  aiding  him,  they  huvo 
nothing  for  him  but  complaints  ond  re- 
proaches. The  uncle  in  M.  Fonillet'a 
story  and  the  father  in  M.  Uuruy's,  it  is 
noticeable,  are  both  physirians,  these 
authors  paying  the  medical  profession 
the  compliment  uf  thinking  that  the 
study  and  practice  of  medicine  are  par- 
ticularly favorable  to  a  pbilosophic  cast 
of  mind.  M.  Duruy  throws  in  an  in- 
teresting minor  character  in  the  person 
of  a  smart  young  physician,  who  hod 
Studied  under  tlio  elder  one,  and  who, 
in  the  days  of  the  latter's  prosperity, 
bad  become  engaged  to  his  daughter, 
but  who,  having  got  possession  of  the 
lucrative  practice  which  tbo  elder  phy- 
sician, tlirongh  failing  health,  had  been 
compelled  to  baud  over  to  him,  throws 
the  daughter  overboard  without  the 
slightest  oompunctioo.  Tliis  young  man, 
too,  is  offered  to  us  as  a  shining  example 
of  what  free-thought  means  when  re- 
duced to  practice.  Tricked  out  as  tboM 
fictitious  narratives  are  in  oil  the  graces 
of  style  that  literary  art  can  command, 
tliey  aro  doubtless  adapted  to  have  on 
effect  on  a  certain  class  of  minds.  Rich 
devotees  of  luxurious  superstition  will 
bo  greatly  edified  by  the  demonstration 
that  not  common  sense  but  ccclesiftstical 
autliority  is  to  determine  all  (jiiestions 
of  edncation  and  condnct;  ond  timorous 
souls  in  general  will  be  glad  to  find  that 
they  aro  justified  in  refraining  from  any 
independent  exercise  of  tbeir  miods 
upon  moral  questions.  Others,  among 
whom  we  count  ourselves,  find  more  of 
"purpose"  than  of  honesty  in  these 
representations :  to  ns  they  do  not  show 
the  true  working  out  either  of  the  an- 
cient or  of  the  modem  principles  of 
morality,  and  wo  propose  onoo  more  to 
show  why. 

Onu  fact  is  incontroverljblo,  lot  liter- 
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ary  or  other  reactionists  My  what  thoy 
will,  aad  that  ia,  that  ia  n  moriil  point 
of  view  tt)e  world  ia  vastly  belter  to-day 
thuu  it  was  ccuturies  ago.  Th«  world 
I1H8  Lad  its  Uifvs  of  faith  ;  the  world  has 
now  its  age  of  couiparalivo  rcocHiu.  if 
we  want  poisoners  who  could  outdo  tbe 
performance  of  M.  FeuUlet'a  yonng 
woman  iu  La  Mortc,  we  go  to  the  i;ges 
of  failb,  VTO  seek  tlicni  in  papal  courts 
amid  curdioala  luid  tlicir  reUitives.  If 
we  want  tiliul  iiigrutitiido  in  fur  moru 
hideous  forum  than  M.  Duruy  has  under* 
taken  to  point,  the  (lamo  society,  in  the 
same  nge,  will  furnish  it.  The  trao 
middle  age  is  8huwn  in  the  works  it 
has  produced,  in  the  Decameron  of 
Boocaccio  and  the  Canterbury  Tales  of 
Chaucer,  in  which  lust  and  superstition 
walk  band  in  hand.  Charles  Reade 
has  also  given  a  |)oworful  picture  of  it 
in  his  acknowledged  iiiutttorpioce,  The 
Cloister  and  thu  Uearth.  Let  any  one 
compare  the  condition  of  Europe  at  that 
time  with  its  condition  to-day,  and  then 
say  whether  the  material,  moral,  and 
intellectual  interests  of  mankind  have 
not  gained  immensely  by  the  emanci- 
pation of  thought  and  the  weakening  of 
anthority. 

Dut  if  we  look  at  tbe  cose  presented 
to  ns  by  M.  Dnruy  in  Nt  Dien  ni  Haitre, 
wc  shall  see  how  very  ill  he  conceives 
the  duties  of  a  really  enlightened  father 
toward  his  children.  liis  Pierre  No- 
ret,  a  physician  in  the  very  front  rank 
"•f  his  profession,  with  an  annual  income 
of  OTcr  a  hundred  thonnand  fi-nncs,  has 
two  children,  Maurice  and  Adrienno, 
whoso  mother  is  dead.  Instead  of  in- 
terastins  himself  in  their  education,  he 
turns  them  over  to  hired  teachers,  sod 
never  asks  what  progrcs  they  nr«  mak- 
ing or  how  their  oharacteM  are  devel- 
oping. In  a  conversation  between  th<» 
hrnthnr  and  «i«ter.  the  formnr  is  ni.vle 
to  «ay :  "  I  have  grown  np  I  don't 
ow  how,  no  OUR  ha»  ever  told  me 
i»t  I>*  right  or  wttat  is  wronc,  and  I 
oan't  find  It  out  entirely  by  my«olf.  Papa 
«  me  t*ke  up  tho  (tud?  of  tli«  «ei* 


eoees,  but  be  never  took  the  troat-n  t« 
see  wbetlier  I  learned  anTthinii,  txi'l  K'« 
tlierc  arc  '  1  Hid  i 

luu  not  w<  tier  tuf 

very  much  tho  same  oc«o«ini  to  giv*  of 
her  education ;  And  boib  brntlicr  mk 
sister  wore  brooght  ap,  m  tbe  flvy 
show»,  in  very  exiravagmul  1i*1<Ua.  Bulk 
were  launched  into  the  worUofttoWw 
without  imy  effort  being  iitotl*  to  fori 
them  against  tbe  temptatiou  U>  whki 
they  were  thus  exposed. 

Now  why,  we  ask,  ■hottld  tiii*  ki 
offered  to  us  as  on  example  uf  cdeMr 
tion   npou    moii  '.VI^y 

should  a  man,  l>  .■•^ 

let  us  say,  evolutionary  view*,  allow  Um 
education  of  bis  children  to  proceed  M 
Imp-hazard  \  Why  shonld  «noh  •  OM 
leave  hie  children  unprntcct«tl  tfsla* 
the  Bcdnctions  of  a  vitiatinl  iDCitiyI 
Why  should  he  'f^ 

tions  to  be  wen.  .•  • 

senseless  immersion  in  social  pij*\iu*\ 
If  a  clover  writer  wishe*  to  do  Jadio* 
to  tbo  great  (tuvstlon  which  MV.  Feii- 
lot  and  I>ir  .'artiMD* 

spirit,  let  '  fa  (MA 

who  ha*  ■! 

of   its  deii:  niio 

embraced  the  principles  and  result*  of 
science  because  of  their  demonttroled 
truth,  and  wbo»e  aim  it  I*  to  do  In  to 
1;     ^  .       ,  ,  ,  -  I  hat 

man    have   in    > 

elevated  views  u    .-. _ 

rann  sense.    If  be  boa  ehildr«B  whoa 

he  sini        '     '  ,1.1  .,^  J,n^ 

nn  uii  fatter— 

let  huji  !■  '  ta 

dispense  "  '  to 

right  conduct,  they  mau  !  \» 

Ibeir  ploce,  and  lot  hlra  il....  ^-..„.«l» 
tbclr  moral  and  oiDOiiooal  n«tiirft,    Ut 

In  ■.r»Jte»« 


of  tO"  'Q.     Let  Kim  oorr- 

fully  ;;    ._    -   -_  'lii'r   ^>-.  oijilnL'   !ti# 

slave*  of  I  ax  11  ry  and 

not  give  tb«m  oa  i»«i.M'i.»vn  }i«rr>E^ 
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I  prinelplfts  of  action  are  tho  very 
of  bU  own.  Let  lilu  not  bo- 
troth  hi*  ilaiiglitcr  to  an  intrix'ulng 
^^an«p«*  who  arows  biraself  dc^titulu 
^^brorr  piinclplo  saw  Dclflsli  ambitioo. 
Hk  tite  iova  for  bii  children  be  niani- 
tMl«kl  oUienrUe  tiiun  bv  keo[>iDg;  np  an 
tlr*  establUhmeut.  If  the^a  con- 
I  b«  ob««r7eil,  we  8hall  hare  a  man 
D,  point  for  point,  «hall  do  ja«t  what 
rre  .Vnjfarot  did  not  do,  and  ri'tVniu 
doing  what  Pierro  Nogarct  did  do. 
then  lot  It  be  ahovrn,  if  it  can,  in 
itM  with  ri'<v«(»nizcd  principles 
1  ti  ■'  ^iich  methods  of 

onil  .       .<  leml  directly  to 

l«d  and  frivoloos  lives  on  the 
r  the  philosopher'*  children.     Lot 
>  Jiut  bow  it  00!ue«  about  tliat  nat- 
ural *fl«oUoo  die*  out  In  the  atmosphere 
of  saoh  a  philosopher'*  housv'liold.    Let 
ot  bomndo  to  feel  in  a  poKTorful  manner 
cha*m  that  is  left  in  the  phlloso- 
r'a  family  life  by  tho  alMcnce  of  the 
Jy  alcment.     It  U  on^y  to  make 
'  atrair  and  then  knock  them  over 
oat  th«m  with  any  other  indignity  ; 
!ia  talk  is  not  onn  that  is  wortliy  of 
ry  artist  of  any  ability.     In  M. 
romaiioe  there  was  some  at- 
wle  to  show  how  the  doctrine 
rviral  of  the  fittest  naturally 
tbonghts  of  mnrdor  in  the  fe- 
We  did  not  tliink  ranch  of 
ared  demonstration,  but  it  made 
,  a  decent  show  ot  respect  for  the 
enta  of  logic.     In  M.  Dnruy's 
Bch  show  of  respuct  is  wholly 
(Il!|r.     Hi-  Fitirely  neg- 

hts    oil.  ,    ednoation, 

Sits  thorn  Dp  in  expensive,  luxarious. 
Idle  babita,  expose*  them  to  all  the 
[>tations  uf  a  mnrnlly  worthless  so- 
r,  and  than,  when  thoy  have  been — 
■OC  wholly,  but  1»r<?<«lT — perverted  by 
tha  avil  infl-'  tiora,  wa  are 

to  lay  :  line  of  tbeir 

rersioa  upon  their  father's  het«ro- 
t  viawa,  and  to  draw  a  sweeping  oon- 
Aon  as  to  the  ruinous  cQuots  on  mo- 
oX  aodam  plilloaopby  Id  general. 


The  onprejndicod  render  will  not 
draw  any  such  conclusion.  Tho  con- 
olasion  that  may  bo  drawn  is  that  no 
sot  of  merely  speculative  opinions  ofibrs 
any  guarantee  for  satisfactory  moral  de- 
velopment apart  from  a  careful  obsorv- 
onoo  of  the  conditions  on  which  tho 
formation  of  sound,  mural  character 
depends.  It  is  one  tiling  to  adopt 
tho  Darwinian  theory;  it  is  quite  an- 
other to  know  how  to  bring  up  chil- 
dren: and  some  Darwinians,  or  alleged 
Darwinians,  make  nearly  as  poor  a  busi- 
ness of  it  OS  some  clergymen.  It  is  not 
tho  mold  in  which  a  man's  opinions 
have  run  that  makes  him  a  competent 
moral  edaoator;  it  is  the  amount  ot 
earnestness  he  throws  into  moral  ques- 
tions and  the  amount  of  practical  good 
sense  Uiut  ho  brings  to  boar  in  order  to 
insnre  that  the  children  committed  to 
his  clinrgo  shall  be  well  grounded  in 
soand  moral  principles  and  habits.  Tho 
son  of  M.  Duruy's  philosopher  tells  bis 
sister  that  if  ever  bo  snocoods  in  captur- 
ing a  woman  with  a  big  fortune  and  has 
children,  she  will  see  how  he  will  "stulT 
tliera  with  religion."  Alaa!  tho  recipe 
is  not  a  now  one.  IIow  many  children 
have  been  "  staffed  with  religion,"  only 
to  grow  up  exceptionally  bad!  Tho 
children  who  do  best  are  tho  children 
of  parents  whoso  lives  bear  still  more 
powerful  testimony  than  their  words  to 
right  principles,  and  who  are  not  too 
busy  to  toko  a  constant  interest  in  their 
children's  education,  moral  as  well  as 
intellectual.  To  ask  tho  world  to  go 
back  to  modiiBvalism  in  order  to  save 
morals  from  destruction  is  asking  too 
mach.  Tliat  system  bos  been  tried  and 
fnnnd  wanting,  and  the  world  is  now 
seeking  another  and  a  better  foundation 
for  morals.  Doubtless  many  rush  for- 
ward and  grasp  at  tho  now  npiniona 
withont  realizing  all  that  thoy  involve 
and  demand.  Tho  age  ia  one  of  nnaet- 
tlement ;  but  it  is  one,  unmistakably,  of 
progress;  and  when  our  methods  of  ed- 
noation hnvo  been  adapted  to  the  new 
truths  now  in  course  of  formulation, 


Thrtt 
TlM 


Uaicr  i^  tarm  ti 
M*  wimU  Ik  a 

vaO,  it 
rwtad, 

kte.  for  Uie  toot  ftrt,  if  al  aS. 
cfcHton  Sfe  eaatftmiif^  few 
inprovUant  aad  varthhas  mnrj 
witlMat  tb«  kMl  ra^tfd  for 
^■enoet,  and  flaod  ibe  Moammitr  vitk 
tJieir  deg«Mnte  offifitiag.  Tbat  »  tb« 
•Uaatiaa  w  imaHtei  by  ewtola  writ- 
en^  n4  Um  tMBcdlM  prapoaM  are 
wtny  sad  varied.  Oaa  writer  waata 
Ratnetiom  pUeed  oo  BiaRla«e,  wbccbar 
of  a  ph^^ieal  or  BMrdy  l<«il  kind  w« 
not  tore.  Froai  tba  rtry  earcfal 
in  which  Mr.  Walloioe  toodiea 
npon  ihU  Mi^««:i<m,  we  ratlMr  baey 
tliat  •otDetliln^  radical  ia  tba  way  of 
(orK^ry  has  b«cii  prnpoiad.  AiMtlMr 
aotbofU*.  who  oagbt  to  ba  bcttar  ad- 
Yiaei,  wlihea  to  sabatitnte  a  rcrr  higii- 
t,,-    ■  f  coocnbinugc  for  the 

pi  ti  of  marriage,  to  that 

the  Irmaiv  wx  may  li«  *b!c  to  sciert 
wortliy  •lre»  for  t»ie  cliiMrcn  tlict  are 
dtspoiad  to  b«ar.  A^oother  would  bav« 
I,.,  -i;  Tivrn  to  yoam?  couples  of 
ui  iililo  •train,  phyrical,  meo- 

I  ■■  •  irt 

to  tli«  oomroonwraltti.      Mr.    Walln' 
duM  not  Uiok  npon  onjr  of  tbe«o  plnn 
_«llli  apv«"»''  *•*'*  riplitljr  prooouDoaa 
tecoad   "dotMUblc."    II«  think*, 


■>  r  "«ih(  In  kna 

»o«i«i;«tt- 

daa.8ru!  t»ak 

ixlil  b« 

af  tfea  teiara  of  tha  ntt 

JtT. 

tJHB    ¥r.    VaBara  tad 
tatotbari^paiK.    Vakdia* 
daailMdaa  ■»  an  taio*aca4«a 
la  ba  aary  potanc  io  the 
af  ■(■    bat  wa  4o  aot  look  to  aa  j  aoeb 
m  tbaa  a»-    m  Mr.  BaBaiaT'a  aa  brin«  it  itda  plaf. 
of  d«e-    U   ia   baias   braagiht    into    pk;  Mw 


i<        reitneU 

H    of  a  ph 

^k«a  not 

■        anon   U 

I 


tha  powlat^  Indmiaadinn;  tat 

of  wooHO,  aad  tbata  i»  n 

aO  tbat,  aa  wooica  aia  noM 

aad  laaaainiBrJ  fn  rraetieal  iiaef!.lKm 
■at  oaly  is  -  bat  ia  ° 

ava  world,  iu-j  >  m  coojolt  bix 
own  fifBity  aad  Ibe  iatarcat*  of  poilir- 
ity  Bon  tiiaa  tbey  bava  bitberta  doot 
ia  tbecr  aooeptaaeaof  tba  narricd  ttMk 
Wa  are  not  diipaaad  to  eoaildcr  <ka 
ritaatioa  quite  eo  aeriaaa  aa  Mr.  Wallata 
deaerftwit:  bo*  dogbtiw  tfacra  ii  aoM 
room  for  apprabaaeixNi  aa  to  tb4  teai^ 
aad,  if  wa  aiig^  veatatv  to  laaka  a  a^ 
twCuu  ia  oar  lora.  it  woabi  lie  tt»t  rnir 
troaUea,  Mcb  aa  titay  ara,  larfvl;  viH 
from  orer-iafMatiaa,  laadlnft  lo  a  Imr»- 
fid  dediao  bo  th«  team  of  iodifMaal 
re^wmdklHty.  and  from  altoiatlifr  iaa 
weak  autbods  of  dealiu); 
aad  paapariim.  On  tba  r 
wa  itara  oftoa  riflatad,  aad  t^ail 
■o  farlbor  on  the  pfcaent  oceaiiaa. 
the  latter  point  wa  may  rviuark  Ibtf 
DotblDg  can  poaeiblr  *  -  —  — -  obriooa 
than  the  D«OMallT  of  -fianaa* 

Dontl?  If  necaanry— theaii  —•at 

the   Roclsl    manbara   of    -  (a 

ildkliDK  with  coalagiona  dttiww  «« 
carry  ont  a  rigonMaa  «*•<«»  -f  '•^ 
laticn,  ond  tnaiolaln  it  Jott  bn 


the  (Ini 


imniro. 
helplcM 


'on  loBta.     I  nni- 
■»  lluM!.  and  tfera 


I'oopirr*  ami  rnrUnxa 
people  are   aaii*  to 
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■ang  any  check  upon  their  ' 
■ctive  actirity.  All  thi,«  ia  ver?  ' 
1  A  man  u  either  able  to  maio- 
Dself  or  be  is  Dot.  If  he  is  not, 
Clares  himself  not  to  be  by  the 
•io  flooaptancc  of  alms,  then  bo- 
Kf  rasMimbly  declare  that  he  is 

to  foanil  or  control  a  family, 
I  ibould  henceforth  bo  assisted 
^eli  conditions  and  reftrictions 
■Id  at  leodt  prevent  him   from 

new  bardena  upon  society.  If 
tld  Mtop  onr  miserable  political 
ed)  irranglinps  lonj^  enough  to 
pommon-sense  view  of  the  sitna- 
id  become  really  interested  in 
Df  its  amelioratiim,  the  diflTicol- 
ald  not  be  found  at  alt  insnpcr- 
Tit  for  civil  rights  or  onlit  for 
jbuT—  that  is  the  qnestion  to  bo 

to  every  member  of  the  com- 
,  If  we  persist,  throngh  sheer 
ee  and  lore  for  all  that  1^4  paltry 
iralry  of  partins  and  the  sqnab- 

pnblio  men,  in  according  civil 
9  those  who  do  not  merit  them 
I  an  active  co-operation  in  the 
b1  life  of  the  community,  there 
Bs  trouble  in  store  for  us.     Wo 

0  well  voluntarily  t.iko  diseased 

1  into  onr  hoDseholds  as  keep 
'  and  economirally  diseased  por- 

the  roll  of  our  citizens.  What 
er  want  is  control  and  segrega- 
•rhatever  momentary  cost.  We 
recommend  a  qaarantine  that  so- 

Nlbe  frill  right  to  exercise.  It 
■heaper  at  once  to  give  ra- 
ese  people  than  to  allow  tlioni 
Bt  00  occasional  charity  and  oc- 
•tealings,  while  serionsly  inter- 
ivith  the  hygienic  condition  of 
iinnnity,  to  say  nothing  of  per- 
Ig  tlieir  kind.  Jmt  how  they 
be  dealt  with  when  neparated, 
ork  shoold  bo  exacted  in  re- 
maintenaaoe,  what  edncationnl 
•  should  bo  adopted — these  are 
M  for  later  consideration.  The 
>ele<;tion "  thot  is  required  is 
/  k  aelection  that  will  pot  aside 


those  members  of  society  who  in  moral 
character  or  in  the  power  of  self-help 
fall  below  the  requirements  of  decent 
living.  This  can  be  carried  out  as  soon 
as  we  have  sense  enough  to  attoiiipt  it; 
and  when  once  such  a  separation  has 
been  eSeoted,  and  we  have  no  longer 
in  the  heart  of  society  a  perennial 
spring  of  baseness  and  incapacity,  the 
march  of  improvement  in  all  directions 
will  be  rapid;  while  year  by  year  the 
burden  thns  asanmed  by  the  state  will 
diminish. 


AjriTO  VA'CEXByr. 

Wg  have  the  pleosure  of  putting  be- 
fore our  readers  in  this  issue  of  the 
Monthly  the  first  of  a  series  of  articles 
which  will  give  a  comprehensive  view 
of  the  evolution  of  each  of  the  great 
manufacturing  industries  in  America 
since  the  time  of  Columbus.  They  will 
be  written  in  the  popular  style  which 
haa  always  characterized  tlie  Monthly, 
avoiding  mere  technical  details  and 
wearisome  columns  of  statistics.  At 
the  same  time,  the  writers  have  had 
long  acquaintance  with  tlio  practical 
side  of  the  industries  which  they  de- 
scribe, and  this  complete  command  of 
their  subjects  enables  them  to  present 
just  those  features  which  the  general 
reader  demands.  Mr.  William  F.  Dur- 
fee,  who  opens  the  series  with  an  arti- 
cle in  the  present  number,  is  known  to 
the  iron  and  steel  men  all  over  the 
country  ns  a  mnn  of  wide  experience  in 
the  building  and  operation  of  iron  and 
steel  works,  ond  is  at  present  General 
Manager  of  the  Pennsylvania  Diamond 
Drill  and  Manufacturing  Company.  Onr 
history  of  the  cotton  manufacture  will 
be  furnished  by  Mr.  Edwnrd  Atkinson, 
who  needs  no  introduction  to  the  read- 
ers of  this  magazine,  Mr.  S.  N.  D, 
North,  Secretary  of  the  National  Asso- 
ciation of  Wool  Manufacturers,  is  the 
author  of  onr  account  of  the  woolen 
manufacture.  The  development  ofglose- 
makiug  will  be  described  by  Prof.  0. 
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Diinford  HendersoD,  whose  illustruted 
article.1  in  tho  MoDtbly  on  thtj  present 
methods  of  this  inJa^try  have  boon 
widely  read.  Articles  on  the  Silk,  Pa- 
per, Pottery,  Shoe  and  Lvnther.  Agri- 
coltiirnl  Machinery,  and  Shi[>-building 
industries  will  bo  I'uruishcd  by  equally 
oorapvtcnt  hands.  In  dc^'ribiug  the 
methods  and  the  imploiuents  and  con- 
struotiuns  used  in  m^inufncturiug,  a  pict- 
ure is  often  better  thun  pages  of  words; 
accordingly,  this  series  will  be  folly  il- 
lastrated.  For  tho  acconut  of  the  iron 
and  Btecl  industry  alone,  sixty-eight  en- 
gravings hove  been  prepared.  It  will 
be  one  of  tlio  objects  of  the  coming 
World's  Fair  to  show  the  most  iuipor- 
tant  manafaoturiiig  processes  of  the 
present  day  in  operation,  and  for  com- 
parison with  these  the  methotls  used 
in  other  coniitries  wlion  Columbus  dis- 
covered tho  Now  World.  In  view  of 
the  wide  Attention  that  will  bo  thus 
drawn  to  tlie  past  and  present  of  oar 
great  industries,  we  feel  that  wo  can 
not  offer  our  readers  anythinjr  more  ac- 
ceptable at  the  present  time  tlion  the 
series  above  oatlined.  Tho  Wdoderful 
increase  in  the  quantity  of  goods  that 
one  roan's  labor  will  turn  out,  tho  im- 
provement iu  their  quality,  the  reduc- 
tion of  tho  cost  of  raannfnctnro  together 
with  tho  steady  rise  in  wages  during 
tho  period  covered  by  these  artielec, 
are  all  due  to  tho  aid  which  science 
hot  afforded  to  tho  world's  workers, 
and  this  is  only  a  fraction  of  tho  field 
in  which  tho  influence  of  this  great 
agency  is  active. 

LITERARY  NOTICES 

Tir«  PRiNorn.111  or  Pktcholoot.  By  Wru.- 
tA«  Jiiiin.  Amcriran  Science  Scric!<, 
AitrsDccd  Course.  In  two  voU.  New 
York :  Henry  Holt  k  To.     Prico,  (Ifl. 

Panr.  jAVra  is  Prnfesior  nf  Psychology 
in  n«rT«r(l  Dniventlly,  oud  this  work  cm- 
twdic*  his  claso-Ttmm  Instruction  In  that  sub- 
ject It  It  ■  Isrpc  work.  Thu  first  Toloroe 
OTDlalo*  Stt9  pages  and  tlirt  mcoml  7<H 
pages.   Tba  type  U  ailmlmblo  and  (Im  lllns 


tntioDS  ore  ti 
puqmse.     Tti' 

thAt  he  has  lli:uughuut  Lu^t  ckiK  u  tic 
point  of  view  of  natnm!  »H»-ci-.-  U*  »■ 
jevt«  bulh  the  as<^"  ;ilu^ 

t>t  tlieories.     His  ^^  '^n^** 

and  feelings  exist  and  an  vchidei  u(  taot- 
e(l;;i',  aiid  that  Pvychotog,  wba  tW  ka 
ofuertaiued  the  emplrieni  oomlatioa  ol  lk> 
variotu  sorts  of  thought  or  feeling  witfc  iti- 
nitc  conditions  of  brnia,  can  p>  do  fatkn. 
By  attempting  to  expUtn  thoagbt  and  I 
as  protluctn  of  sometliinj;  sloeper,  sbv  I 
mctapliysicol,  and  Mr.  Jomt*  dUIm*  Ital  it 
deahiig  with  pirctiology  be  (s  lUtdiy  t  ftA 
tivlst — iudi'ed.  this  U  itio  only  fmisrvof  tte 
work  for  which  be  claims  orl^aalily.  TW 
anthor  says  It  is  "a  maaa  of  dcaeripdia  fc- 
tails  running  oat  iato  «iiiort««  whkk  salya 
Metaphysics  alive  to  the  w«tgbt  of  bft  Btt 
can  hope  «ucees*liillj  to<]eal  with.  Tkal*3 
perhaps  be  centuritft  bcacc ;  and  measaaik. 
tho  beat  mark 
sliowia  tlib  ii: 
thus  seen  thai 
the  science  of  i 
still  has  faith  in  n.' 
circumstance,  It  sec:..  .-  .  . 
work  Its  must  characteristic 
style,  which  Is  always  cU-ar  at 
never  ao  brilliant  as  when  b>' 
metaphysii-al  qDe.s(ions,  la  status  tlir  t^^ 
ous  thcorii-j)  of  the  tliffcrenl  tirfinnlt  of  fdb- 
loeophy  be  docj  no!  cooofal  bt*  o«D  pwfW- 
ences.  IiiJoed,  he  is  too  inocli  is  <ani«*l  ia 
his  bvlii'fs  not  to  be  a  partbaa.  And  fesiliv 
by  dujccot  both  a  motaphyikUa  aad  rte^ 
rician,  while  his  scSmca  If  murt  o<  lo^sy, 
his  inhoriied  i.t..i.ii.  •;. .  fr..'.  mul 
the  better  of  I  uent. 

In  Chapter   1,  i>ii  luu  .-.tjj*(/  ! 
ogy,  Mr.  James  Umii>>  bus  Setd  vf 
by   taking   at   his  crtl<-ti 
pursuance  of  fmurc  flntl' 
means   for   their   attulDnKiiL,'       Ttu   tK« 
aimwi-rs  his  purposr  much  •*<(<t  ttan  inraI4 
a  nearer  approach  lo  llic  '  >  lew  of 

natural  fcicuce."    Tlie   •  _   TtfaaAt- 

glst  iistully  begin*  with  tba  nrtlcit  | 
ena  of  (*■••.'■  ■■•■"■.«•  aad  lh«  llrsi  I 
nervous  '  i,  and  aaa*  bik  < 

suits  to  K.vjiaiii  iiiu  DOIT  eamplni 
muk  imoouiitrrcil  later  uo  In  bla  bu{«lHe\, 
Bnl  Mr.  Jaium  U  catkiillo  ummi^  lanj  < 
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I  tuBUitirr  line  Of  the  mantal  U  ccrtniD- 
1/  v«c<*0'  I'  I*  belter  not  to  be  pedantic, 
Bk  Id  Uil  the  •ci«iici<  bo  u  ra^uc  ^a  Its  «ub- 
^K  \!ui  Indiulo  »uch  phengmoiuk  [tostloct- 
^■tltd  ttilei  act*  of  Klf-prrscrrMiuo]  if 
^ras  dolag  *•  c«n  throw  any  light  on  the 
EwM  boiloea  in  huiil."     Uc  n  i:iC 

^♦CWtaln  «la^e  in  crcnr  tcttii  -.-< 

M  with  fortuity,  sod  quutv?    ia 
the  Sp)>nc<M'lui>  formula  llmt  life 
I  la  "  the  tdjusttncnt  of  iiiucr  to  outer 
on*,"  trbleh  he  b&vs  has  done  much 
tcrfioe   In    iMyohology    though    it  i» 
■n«lr."      lie    further   Mjs 
t  takes  into  account  the  fact 
ab)l  enrironincnts  vhicli  act 
»tiil  nn  whiob  thpy  n'oct ;  btcaiiae, 
ml  in  the  midst  of  all  its 
!•  Imtncti»cly  more  fer- 
I  tli«  '  '.  ratioual  psyohol- 

[  tr<"i  111  at)  a  (IrlacbcJ  ci- 

Bdent  unto  Itself,  and  aiuumcd  to 
pqnlr  tti  nature  and  properties.     I 
,  thcnfor*,  To*!  frvo  to  make  any  sallies 
into  pure  ncrvc-physioloRy 
em   instrnctive   for  our  pur- 
'wbol*  t>ook,  ire  arc  told,  will 
i  or  lc»»  a  proof  of  the  proposition 
I  (ra/'n  is  tbo  one  initncdiatc  bodily 
lo(  th>  niontut  upcratloiis. 

y,  niaptcr  tl  Ireald  through  7R 
runctions  of  the  Brain,  and 
pl«r  ni,  of   over  SO    pages,  considers 
I  Onvral  Conditions  of    Drain  Activity. 
t«o  chapters  embody   the  latest  as- 
I  nanlta  of  oipcrimi-nt  and  obsprratloo, 
',  w(ib  much  comment  and  elucidation, 
WMtrarttj'-  aid  Insiructire.     In 

Owplcr  C^   '  "^    "nliil   is  dealt 

vu  man- 
icnls  l>y 
ntatinn«  from  Pr.  C«q>cntor'8  Men- 
nlogy.     He  closes  nith  six  or  scren 
on  the  Kibioal  Inipliuations  of  the 
PBabit,  addressed  chiefly  to  the  young, 
hraring   on   tha   formation  of  charae- 
Chaptrr  V,  on  the  Automatic  Theory, 
I  I7h41>t«»  V't,  no  M!n.|.sl>iff,  «rp lirely,  con- 
!,    and   strik- 
Iniiydi'  *  ipfts  of  ci- 

tiliwii  I:  <  o(    metliiMl.     Bo- 

^tean  '  ;>'t  gcTcml  chapters 

^^^^kok  aa  loo  metaphysical,  the  one  on 
^^fPbff  aaaong  ihcm.    If  iha  trusting  He- 
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ophyte  could  read  this  chapter  undcr^tand- 
isgly,  it  U  hard  to  imagine  the  state  of  mind 
produced  in  him  by  the  concluding  poni- 
gmph,  wherein  all  the  poinU  that  bore  jnst 
been  so  conclusively  refuted  arc  affirmed  to 
be,  in  Ibe  present  state  of  our  knowledge, 
the  only  ground  of  a  solcntilio  psychology. 
This  backing  and  filling  fccni  very  odd  In  a 
text-book ;  but  the  author  evidently  can  not 
help  it.  His  aptitudes  and  tendencies  are 
loo  strong  to  be  .eaieted.  And  perhaps  Ibis 
non-committal,  banicriog,  disputatious  way 
of  presenting  all  sides  of  the  subject  Is  the 
bust  (lossible  one  for  the  author's  purpose  aa 
»  teacher. 

Chapter  VII,  on  The  Methods  and  Snares 
of  Psychology,  and  Chapter  \^II,  ou  Tlie 
Relations  of  Hind  to  Other  Things,  are  also 
too  difficult  for  beginners.  Tbty  treat  of 
the  "  outer  world  of  objects  and  relations  to 
which  the  brain  states  correspond." 

In  Chapter  IX,  on  The  Stream  of 
Thought,  the  author  enters  upon  the  orpu- 
sition  of  mind  from  within,  or  subjective 
psycbolof:!;.  Instead  of  adopting  the  syn- 
thetic method,  and  beginning,  as  is  ueual, 
with  sensations,  be  begins  with  the  process 
of  Ibinking,  which  is  treated  analytically. 
He  rejects  the  idea  that  because  sensations 
are  the  shnplest  things  they  should  be  taken 
up  firrt,  and  affirms  that  "  the  only  thing 
which  Psychology  has  a  right  to  postulate 
nt  the  outlet  is  the  fact  of  thinking  itself, 
and  that  mu.<t  first  be  taken  up  and  ana- 
lyzed." In  this  chapter  he  treats  the  snb- 
ject  of  consciousness  in  a  general  way,  and 
in  Chapter  X  he  discusses  Tlie  ronsdoiia- 
nesa  of  Self.  More  than  half  of  this  long 
chapter  of  110  pages  is  devoted  to  Pure 
Self,  nnd  treats  of  the  9f.irituali?t  The- 
ory, the  Associationist  Theory,  and  tlio 
TranscendentalNt  Theory.  He  winds  np  the 
section  upon  The  Soul  Theory  with  the  fol- 
lowing words:  "My  final  conclusion,  then, 
about  the  substantial  soni  is  that  it  rxplaliu 
nothing  and  gnanuitees  nothing.  Its  inc- 
oes-sire  thoughts  are  the  only  inlelliglWe  and 
rerlfiablc  things  about  it,  and  definitely  to 
ascertain  the  correlations  of  those  with 
brain-processes  is  as  much  as  Psychology 
can  empirically  do." 

One  section  of  this  chapter  treats  of  The 
Mutations  of  Self,  both  normal  nnd  abnor- 
mal.  Tlie  abtiormal  alterations  arc  classed  at 
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— (1)  insane  dclasions ;  (2)  oltcniittioggelvea ; 
(3)  mcdiiunships  or  i>oNecmioug,  nnd  IhL-lr 
iliacustiion  til  popular,  anecdoul,  iind  tolenuit, 
a*  bwonies  a  uicmbiT  of  the  Society  of  Pgy- 
chiciU  Research.  Mr.  James  trie«  to  inter- 
pret the  pbciiomenii  of  mediumaltip.  He 
pt>culutc9  on  the  bmin-conditioD  during  p«r- 
cr^ions  of  persoimlitv,  and  euvb  "we  must 
euppoec  the  tiritin  cnpabic  of  sacccscivoly 
changing  all  it^  modes  of  action,  and  aban- 
doning tlic  use  fur  the  llm.  being  of  whole 
sets  uf  WmII -organized  association  paths. 
And  not  only  this,  but  wc  must  admit  tliat 
organized  systems  of  paths  can  be  thrown 
out  of  gear  with  others  so  that  the  prtxx»8c« 
in  one  Kvstem  gice  rise  to  one  cotisciouencsc 
and  tha«o  of  anotlier  system  to  another  si- 
muUaiie«utli/  existing  consciousncaa." 

Chapter  XI,  on  Attention,  <Uscusses  the 
que«t!on  whether  this  is  a  fuiMlty  or  a  rt-sult- 
ant — 0  came  or  an  effect.  The  author  oceusrs 
the  psychologists  of  the  English  empiricist 
scliu<jl,  iittiuiug  Locke,  Hume,  Uanlcy,  the 
Mills,  and  Spencer,  of  neglecting  to  notice  it 
at  all,  and  explains  the  moljre  of  this  ignor- 
ing by  anyiug  that  "  iheso  writon  arc  bent 
nhon  ing  how  the  higher  faculties  of  the 
bind  are  pure  products  of  '  exiK'riencc ' ; 
and  experience  U  supposed  to  be  of  some- 
thing ■'Imply  yrivTi.  Attentl'm,  implying  a 
degree  nf  renctire  fponlnneity,  would  ceeni 
to  break  through  the  drclu  of  putv  rcccp- 
tirity  ivhiiiU  constitute*  *  exiJCrionoe,'  and 
hence  must  not  be  spoken  of  umler  penalty 
of  Interfering  with  the  smonthaess  of  the 
lie."  The  rollowlug  extracts  from  hia  suro- 
»ry  of  the  chapter  may  Th'  t.ikcn  M  a  fair 
Sample  of  bis  style,  and  of  his  mode  of  tlral- 
ing  with  subjects. 

Mr.  Junies  says  that  lie  Inclines  to  the 
ca«"c-llieory  ;  but  lin  aUo  j^ays  that,  "  as  n.'- 
gsrds  immediate  sensorial  attention,  hnnlly 
any  one  is  templed  to  regard  it  ns  anything 
Imt  an  effect."  And,  again ;  "  Derived  otteii- 
tioD,  where  there  U  no  bodily  effort,  seems 
also  moat  plaasibly  to  bo  a  meiv  trffect." 
And,  again:  "  Kveu  where  tbo  attention  Is 
Tulunt.'ii7  it  is  piiesible  to  ooncrlve  of  it  a* 
I  effeet  und  not  a  cause,  a  product  and  not 
I  as^^f ."  Tiewin?  It  thn«  be  noy.i :  "  The 
r"  a  rlrer.     On 

I  ':iinntr*  In  it, 
!                                                   ,'iillof  pruTJiY, 

II  rtilu.      Tint  at   i 


intervals  an  ohMrartlon,  •  »W  tMtjk,  •  ii^ 
jam  oocnrs,  slope  Itia  cwrvst,  <s«Ma  a 
oddy,  and  makue  tblap  im-^-— ■-■''•  amt 
the  other  v«y.    If  a  natl  (•! 

tliese  eitdlee  and  set-backs  u  juni-r*  c<i  dkm^ 
'I  oui  here  aixaing,'  it  «o«ld  a«y. 'la  Af 
direction  of  grest«»t  re«tetaiie&  My  fCm 
is  what  enables  me  la  ptilwiu  lIiU  1>^ ' 
.  .  .  Tho  .^ 
total  do«ir 

.  r\j  in  liiia  ipM.  .  . . 
■  •try  acta  of  attiMiA, 
They  are  momentary  omrata,  couptad  «M^t 
peculiar  fivding  of  portioiM  of  ifae  unML 
.  .  .  nut  tlic  feeling  of  effort  may  he  ■ 
accompaniment  mon:  or  InM  a^itefAiaa^  sat 
no  more  cnntribut*  to  lit*  ii— 1|  IkM  Ua 
pnio  in  a  mua's  Gngor  wbon  a 
on  it  contribute*  to  Ibr  ksnii 
Thus  our  iiM  '    rt  ia 

is  an   origti  ■  iJcfa   bnia' 

mind  arc  the  arat,  may  be  on  objtcl 
stition.  Attention  may  hftVi>  Ut  fu  tki 
many  a  faculty  once  deemed  raamtial  || 
may  be  an  excre«c«nioe  on  p#ycluilogy,  X* 
need  uf  it  to  drag  Idea*  before  tiifiiilniniii 
or  (ix  them,  when  wc  sc«  b<>«  (Mttftctly  Ik^ 
drag  nnil  fix  each  otlu'r  the«n" 

Th  'lu^tl 

tlie  t'l;  imt  tU»  s 

chance  by  answeriog  the  i]au>tiaa  *  la 
"  what  the  effort  to  attend  would  cffata  tf  k 
were  an  original  foive."  "  It  would 
ami  prolong  the  stay  In  con»'-i' ■"•'■'• 
numerable  Ideas  wliicli  else  t, 
qnickly  nway.  The  del'-  •' 
nut  be  more  tlian  a  aci 
that  - 
VOOStii' 

in  the  mill 

of  them  ari'  : 

u  matter  of  but  a  Htnmil,  mont  i 

attention  at  the  outset,  whether  «mmi  < 

shall  gain  force  to  occupy  the  drkl 

vclop  Itself,  and  txcluiic  tha  olh<r,  or  !• 

•xoludcd  ItM'lf  by  Uw  oth*.-.     VTtiva  4tfd- 

oped  it  nuiy  make  us  n.  *        '    '    ■      • 

seal  our  doom.    The  wi 

li  -inn  and  c  >.  utjr  iij 

1.;  !i'tii<lid  mi    ■  iSal  ta  II 

tliiu^A  are  '  ■  ^^ 

mrnt  to  anu:  jd 

ratllln|{  citt  ut  a  <'!isin  lli«t  waa  fci|nd  Has- 

iiieriitile  ti'rrn   ol'tj       TIiia   «nn*'»iftni»_  wkd^it 


'/h. 
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aoJI  Ui«ii)i7  UngU>  wUb  4uch  s 
mo^  out  bu  ui  Illusion,     As  we 
tlic   ajrucaui  o(   tlio   nicchuiical 
n  ilikl  kl  mav  be  one,  io  he  miicl  (;nitit 
■s  ll'  'Kt<  rt'sull  is  tKr> 

(^Bc^  ' 'C  10  (ncc  with 

t-  luioH-D  to  StMtd 

»'  Artil    be   adiLi 

t  one  no  Ic4rc  tUe  rjiivnliuu  0[<ca,  or  let 
li:-.>iilij  incline  tlie  beam. 

I  lical  tvasons  uiutntfitl, 

II  ri.irj.  ,»iiM  Ml-  iHiicfer*  in  tlio  caiiM-lliC- 
ory,  or  tiut  cntuciouxneif  Is  •  epLrilual  force. 

tha  rctnainitor  uf  Vol.  I  is  t'li.i|iti-r  XII, 

D  ;  (^ui)>6ir   XIII,    Dlficriniiiiuliun 

Comp'  ^  IV,  Aanocitttion; 

,pterX\  it  Time;  Clmp- 

XV'l,  Miiuorjr.      i'  'J  ami  In 

itlti^  itnil  nptiikll;  i-  ii  teachers. 

The  opening  clu)|iter  of  Vol.  II  is  upon 

LWiinns,  Bml  illncUMes  such  general  i|ue»- 

■•  tlio  CognitJie  Function  of  Sensn- 

ooJTh*  RclstivUjr  uf  EnonUnlge,  which 

i««en  the  quallun  whether  our  objects  of 

-olul«  tcmu  or  cunaiiit 

.     Th«itc  •ectioDB  oc- 

pt^ti*  uf  the  clmpler,  and  the 

ypagM  are  dtivoled  lo  The 

Then  follow*  the  chapter 

.  Thleh  coutnlns  on  ripcdiUI; 

laltfntiaii  erction  upun  tli»  illlTurtnoni  of 

iualtin  tliitpowvror  ImaginNtlon.   Th« 

dona  in  thin  edd  by  Fcchner  ami  Gal- 

forth,  an>I  Mr.  Jamc*  gives  also 

•btAinci)  fmin   hia  own  pjijrliol- 

i'  dewriplions  of  their  power  of 

ianigination.    Tho  mtiro   cimptrr  is 

biff,    although    lenj    iIi.'|iiiistloiia 

Tlnf  nem    three  ehaptcrs    nrc 

a  Th»   Perception  of  Thlng»,  Th>>  Per- 

iptlia  of  Spare,  and  The  Porrvption  of  Re^ 

ly,  th*  iwn  latt«r  being  among  thote  the 

innvr  \»  tdvited  to  omit  on  a  Sr^c  read- 

ig.    The  chapter  on  Rcnuoiiini:  Id  popular 
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ocrtipying   200 
1  tie  Emotions,  and 

Will.  There  is  a  ebort  chapter  on  Hvpno- 
thun,  in  which  the  various  theories  coucevning 
it  oredisuuKSed  in  the  unual  vein.  Thtuc  theo- 
ries are  (1)  Animal  Magnetism  ;  (2)  Neiiro- 
cId  ;  and  (3)  Siigge.ilioii,  the  Intter  of  nhiob, 
Jlr.  James  uayx,  \a  quite  triuniphunl  at  tho 
present  day  over  the  neurosis  theory,  as  bold 
at  the  Sitl]iitrit;re, 

The  last  chapter  in  the  book,  on  Neccs- 
sory  Trutiia  and  the  Effects  of  EUperiuuet, 
is  on  elaborate  cITort  to  dirorudit  all  at- 
tempts of  the  experience  philotiophy  to  ex- 
plain the  genesis  ot  our  mental  Blructiire. 
As  Mr.  Spencer  is  the  thinker  who  has  done 
mo.sl  in  this  direction,  of  course  it  is  his 
especial  doctrines  tliat  are  first  of  all  over- 
thrown. Thii  is  dune  in  the  usuul  way  by 
means  uf  hull  statements  and  unnan-uuted 
assumptions.  To  guin  his  point  he  regards 
the  process  of  adaptation,  which  Mr.  Spencer 
calls  direct  equilibration,  as  the  way  of  ex- 
perience proper,  the  front-door  way ;  but  the 
pn>0«.'«  which  Darwin  named  "occidental 
variation,"  iind  which  Jlr.  Spencer  terms  in- 
direct cqtulibmtjon,  he  calls  tho  back-door 
way,  and  says:  "Both  these  processes  are  of 
course  natural  ond  physical ;  but  they  bdonj 
to  cntirrftf  di^rrntt  ji/ti/ytcal  tiphertg,^^  (The 
Italics  arc  (uirx.)  This  is  a  pure  assumption, 
the  contrary  of  which  is  made  more  and 
nion:  manifest  as  the  observations  of  natu- 
ralisu  nrti  extended.  Yet  on  this  osnimp- 
tion  the  meaning  of  experience  H  given  aa 
"  profMft  u<Kirh  injhttncf  the  mind  bi/  lh» 
fiiinl-'luor  vnii  of  timple  haliU  ami  auoeio- I 
lion  "  (the  Italics  ore  the  authorV) ;  and  bock- 
do<:>r  proeeeaea  nre  wiid  tn  be  "  pure  iWio»i/<i- 
crruio,  tpontuneous  %-arlations.  fitted  hy  good 
luck  to  toko  cognizance  of  objects  withont 
being  in  any  intelligil)lc  sense  immcdiata  I 
derivatioiu  from  them."  It  is  In  such  ways 
OS  this  that  Mr,  Jnmes  is  able  to  be  both 
scientist  and  ractaphyician,  evolutionist  and 
ant!  evolutionist,  as  the  peculiarities  of  his 
own  mind  detennine. 

A  Tkxt-book  or  Co«r-jiaiTiT«  Phtpioi.oot. 
By  Weslet  Mills,  M.  D.,  D.  V.  P. 
New  York :  D.  Appleton  &  Co,  Pp. 
630.     Price,  $3. 

Liu  the  author's  Text-book  of  Animal 
Physiology,  recently  published,  this  work  is 
designed  primarily  for  students  and  praeti- 
tioncn  iif  veterinary  medicine.  It  is  intend- 
ed to  n<pla«o  the  text  books  of  human  physi- 


Dm  plM 
:  *l  k»t« 

ct  shM  faM  beiB  4MMi  mt  MM 
bgpwtoMr*  is  geaoal  ttnlip ;  to  IkitfA  « 
t  of  rtprwfaslkK ;  to  ippi;  tiaBi 
I  the  wImIk  o( 
I  «r  tka  walk;  to  bttog  btte*  Ott 

f«Mgk  •(  coaifarativ*  ^^^yl^rt^KJ 
fai  ttovtfatt  MBM  to  iafiHi  Ua  «itk  th« 
iaponaace  of  rrrngntitug  fhM  all 
Bk»  an  MMBOc,  is  vbea  U  Uf  batf, 
th«:  lad  to  iko*  Ikat  tke  daetiiaa  of  «?«> 
lotiMi  amM  fflj  to  yhjJutigj  wd  mril- 
tiwn  u  *t(l  M  to  mmfMufj."  Itt  eo*- 
priiwiliii  teof>cu4dcanMM«f  iHkHUn 
h  uessafleat  iat>«4aeUMi  to  die  uoif€S 
cainp«nlh«  phjriolagf  fur  tbe  om  i(  Ike 
pitiei^  Madcat  Tb*  rsbioa  is  fiaciy  priat- 
•d  Mtd  eoBtdna  4:«  iOatnidaH.  Amtme 
ih«  ptetnre*  of  opMUly  «Ua  vefiilBBa 
uv  MTcnl  ragH  of  "■**  ^^"^  <^  ■!>- 
{M-xraDo;  of  tbo  toetb  of  booca,  oscB,  aad 
otbcT  dotncstk:  aniautti  it  diffCM*  ago. 

Xm  Axmicxs  Oroi.rioiciL  rj.tLW*T  Ocro*. 
0.  SMoad 

t«!;  i'Mttdhy 

JtHUt  U.  MACj-xcj-iit.     .Nc"  iofk:   D. 
AppJ^ton  fc  Co.    rip.  44*.    Prtce,  |i40. 

TfftRt    B'  •-««  of    p*<.V. 

thi«   hnrk    i  It"   Korre  t 

■Icr  who  15  in<iT«it«<l  in  Ihv  in* 
«.  ■>?   Ihn  Tarious   a.«pwts  of  n»- 

tiire;  •ptodU,  g»olopi«t»,  and  especially  ?" 
d«ou  tif  geoloj^r ;  anil,  ihlnl,  lbo«  who  wi->i 
to  know  where  lueful  mlni-^al*  are  likely  to 
b*  foimtl  Th*  body  of  the  work  oonkl<t<  of 
i\'l\  or  lh«  (tatlont  OD  the  nilroada  of  tite 
Taiu^l  Rtat<«,  CanmU,  anJ  Muloo,  with  the 
D4me  of   tJic  fvolooifttl   funnatloti   at  each 


to  Eiitop.'  A 

^1  {mttrmaimi  faoa  Is  ^^ 

ToihttrvniiT 

tr  to  laatD  anmMMt  of  gacJaSF  daAiC  At 

>/ todtoa*  koanof  ra&«^  >aan«fi|  M 

b  win  ftraiahaU  ia 

for  geolqglaal  «aen9laDa :  to  li>  >■ 

!» the  ■Htoftal  dnri^nHal «(  MS 

h  iBi^aerrcM  a  k«;totk* 

tfM  of  ao7  girca  taaE^  aa  tvganb 

of  Ike  aril  aad  larfi  igiiaiad  aiallfc    Ik 

aeoad edillrto. aditod  faf  (teaaaof  tta» 


TW  editor  Ina  had  tbe 
tke  fliaia  Gaalo^  or  nf  aoow  oOner  p^l^ 
■aa  waB  ■cumiatod  wWi  Uir  taoU  |i  J^i  h 
TVc  %lttato  wUch  tba  tiavilv 
In  wlvt  be  oatries  h 
ta  ikia  valoa*  by  tba  bm  of  tUa  bat  a 
aad  a  ltioae> '^'^'i^'***^  *"***• 


xsB  EacuL  Bbme*  aa  9m 
Kacitan;  iesO-I7S».    Bj  Wmiaa  %. 
Winaa.     la    two    *iiiaaaa.     B<aaa 
Boaebtao.  ItWa  k  Co.    IMtc^  «&J1 

Btnvar,  wbiab  f acnwrly  dmaUM  mif 

the  ddi^  of  Idi^  awl  cUeftaios  aaa  tiMT 

drrdapad  iato  iba  Hfe^aond  af  Ibc  flai^ 

laa  ao«  attoaded  iu  *apt  totWaCifaa*/ 

(be  peopia.   iK  hUl  K  tbu*  mad*  to  laci^ 

a  auldtoda  af  tmvet,  HrlindiiaBy  aaaD  H* 

m^bty  la  the  agggn^tc^  wktoh  bar* 

bad  a  potaat  loflacBeatai  abap4at  the 

of  naiioD*  aad  In  laarinn  tb*  rircw 

O'mhraw  of  mlcrt.    Ermti  othtrwiie 

,      _i  1     ._   .  -^  (Q  t^  natural 

>  f  a  poopla 

'.|>^lr  oaedudaf 

:.i  r. :  J  'i<  tndfaailyaffaitiL  IVebaUf 

>liul  k^glb  of  faUtory  i»  m 

'■■*  a  Ttcoed  ol  aocial  lUt 

N.  ..  I  »ji  ,:,.!.  T:.-.;rli  N-  "r-Eacli 

-T. •:•■■..!-!»  r.  .iii>!-^!  Old"  'jui 

.11'   ml  iviRipUiaslly 
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kt«d  \>: 

(Z)  A  uicvluig. 


infc  ntota." 


I  Freehold  IsnJ 
of  mnnj  cont- 
tJie  local  &nil  liocul 
I  Ilia  anil  familj  cult- 
re  tlcmocraiu!  gattv- 
Ui<?  oil!  foIk-nioK  of 
Wc  find  toirn  rcgii- 
I  siTrMiRi;  «U  the  affairs  of  daD;  life, 
I  Mmie  of  the  must  minute  aud  pcnooat 
r  of  tbem  hxi  to  b«  repealed  almost  aa 
Moa  w  mada ;  ret  the  fact  that  otben  were 
•Stowed  to  'I  '  re  lolurnbly  observed 

abowi  Is  til  1  g^at  rcTcrence  for 

Ifca  viadont  of  tlio  majority.  The  ap- 
|MW««I  OMtliod  for  dividing  the  land  in  a 
lo»B  waa  thai  paoh  ^ranlc«  nbould  tiavo  a 
liaae  lot  near  the  "place  for  Sahbith  as- 
Mntilf,*'  BUil  a  6eld  for  caltivBlioD  farther 
*mmj.  T1i«f«  ««r«  aUo  Irncta  for  pasturing 
die  cattle  In  (orumoo  lierdo.  The  buMiog 
■ad  tnuufer  of  real  estate  irere  among  the 
nsttcn  ctoaelf  regulated.  Dorchester,  in 
lAM,  ettscta  that  "  no  man  within  llic  Plan- 
tallim  ahall  *«I1  hi*  boose  or  lott  to  any  man 
witbonl  the  Plantation,  wimme  they  shall 
dbBk*  iiir."  Id  Nahaut,  c<>loriized  by  Lynn 
fat  ISS7,  the  boiuubuldera  are  to  have  lutH 
I  alie,  "  Doe  man  more  than  another." 
upatlon  of  the  country  with  the 
I  had  tt>  Influence  on  itie  eiuloma  of 
eelantaU,  and  the  trcspasavs  wbirh  the 
eoonnittcd  upon  llicir  re<l-skinned 
brilltm  rvnal  aome  wualinpj«<t«i  of  the  Puri- 
tan*' <  'Nat  Ihi-lr  r<-ligi<in  did  not 
aara  i  rh'irch  ami  civil  govem- 
nant  wen  rworen.  In  Miuao- 
chmatta  an:  m  iit  the  frauchite  de- 
pended on  otnm'ction  with  the  church ;  on 
du  other  hand,  ministers  were  commonly 
ciMieea  In  open  town  meeting,  and  marriages 
were  pertorrood  only  by  mogUtrntosi.  Ttie 
tnde  tn  b««ver-fur  and  that  is  cured  fl«h 
were  of  maeh  hnportAucc.  Pcrmisslun  to 
ke«p  uvcnw  wm  »o(»d  m  early  n!i  Ifi.'lO,  but 
(ai>-V<'  '  meals  at  12</. 
aikd  i  ■'  TJie  kiI*  of 
vImb  and  bqoors  waa  whoUt  prohibited  in 
^lh«  MaaudmaMU  Bay  Colony  la  lO-HT,  but 
Tei7  next  year  1!ccr<ics  begun  to  be 
Ebip-lmilding  and  oommcrco  had  a 
apU  givwtii,  and  the  colonial  merchants 
•noa  able  to  bnfld  "fair  and  stately 
U&ny  lodaitriM  ware  early  estah- 
'lialMd;  Ih*  flfvt  aaw-mlU  waa  aet  ap  at  Pts- 


cataqua  (Portsmouth,  N.  FI.)  In  IflSI.  Grist- 
mills were  alrcndy  in  use.  Nicholas  Easton 
edlablislied  a  tannery  at  Ipswicli  in  1634, 
Qoodman  Fitt,  a  tailor,  is  empowered  by 
Cliarlestuwn  "  to  set  np  a  salt  pan,  if  be  can 
live  upon  it,  nnd  upon  his  trade."  In  I  $39 
John  Hull  notes  in  his  diary,  "  We  begun  to 
print  at  Cambridge."  Iron-works  were  cs- 
likblished  at  Lynn  in  IMS,  and  at  Brointree 
soon  after.  Among  the  colonial  laws  none 
seem  now  so  qimint  and  preposterous  as 
those  regulating  manners  and  momls.  The 
"blue  laws"  of  Connecticut  are  proverbial. 
In  that  colony  no  food  or  lodging  could  be 
given  to  a  Quaker,  Adamite,  or  other  heretic 
Whoever  brought  cards  into  the  dominion 
paid  a  fine  of  five  pounds.  No  one  could  rood 
common  prayer,  keep  Ctiristmas  or  saints' 
days,  make  mincc  pies,  dance,  play  cordj,  or 
play  on  any  instrument  of  music  except  the 
drum,  irampi't,  and  jew's-horp.  Tobacco  muat 
not  bo  taken  "publiquely  in  the  street,  high- 
wttycs,  or  any  barne-yards,  or  uppon  traiue- 
ing  days  in  any  open  places."  Massachusetts 
made  rules  no  less  moddlesome.  Sunday  ob- 
servance and  economical  dress  were  strictly 
enforced,  CIa«9  distinctions  were  stmng, 
and  often  caused  much  bitterness.  Tiie/ 
ruled  the  seating  of  the  people  In  church; 
thus  Stamford,  Conn.,  In  1673  votes  to  seat 
its  people  according  to  "  dignity,  agge,  and 
estate  in  this  present  list  of  estate."  At 
Sam,  In  16rt9,  two  men  were  voted  into  the 
first  seat,  and  their  wives  into  the  third. 
TIthing-men  with  long  staffs,  having  a  knob 
at  one  end  and  a  foxtail  at  the  other,  rapped 
or  tickled  the  sleepers  in  meeting.  The 
above  is  a  sample  of  the  material  that  fills 
Mr.  Wceden's  nine  hundred  pages.  Among 
the  other  topics  upon  which  he  gives  Infor- 
mation are  means  of  travel  and  eommuni- 
oation,  agriculture,  forced  service  of  Itidions 
which  was  followed  by  negro  slavery,  cur- 
rency of  wampum,  coin,  and  paper,  priva, 
teers  and  pirates,  whaling,  the  East  India 
trade,  the  lives  of  notable  men  of  the  time — 
Buch  as  Hidl,  the  Peppereiis,  Pcwall,  Amory, 
the  Faneuiis,  Edward*,  Fronklin,  and  Perby 
— and  the  effecis  of  England's  rc!»ulationa 
upon  colonial  life  and  commerce.  The 
source!  from  which  Mr.  Wecden  has  drawn 
his  material  include  the  archives  and  pro- 
bate records  of  Massachusetts,  Rhode  IslamI, 
and  Connecticut,  manuscripts  and  newspapers 
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In  UtA  po«ac88lon  of  Ttrioaa  bi»toricaI  fo- 
cietitWv  Ihi)  dIarieD  of  John  flnll  and  Jodgo 
Sewolt,  nnil  T»riouii  tnwu  hiyUirloii  and  oihcr 
historical  work*.  Namcroiin  wpei'ifif  n-fer- 
onoc«  to  eourcci  arc  gircn  Id  foot-noice. 
Appetidii''?  lymtuin  a  list  of  ptfccj  of  labor 
an<l  f>ii  !■  •Ilffc/cnt  year?  from  IflSO 

to   17^'.'.  of  early  acfiiinW,  rclnl- 

nlsocnces  of  Samuel  Slutor,  ifae  Orst  cotton 
nianufocturvr  in  Amcrira,  etc.  An  index  of 
fifty  t>age«  malics  all  tha  rcferencM  to  any 
topic  cuily  aoctsisibla. 

Olm.I^ns  or  Gcxibal  Cbemistrt.  By  Wil- 
niLii  OsTWALD,  Professor  of  Cbcmistry 
In  thu  l'niTcr»lt_v  of  l.ilprig.  Trunslitted 
by  Jamiu  Wai.kkk,  1).  8c.  London  and 
N«w  York :  Haoniillau  h.  to.  Pp.  S06. 
PrKw,  «3.60. 

Tiiiu  U  a  work  on  cbeDiioU  pbilogophy 
adapted  to  collcgo  students  irho  have  gome 
[)uaintancc  vltli  descriptlrc  cbvmiitry.  An 
•IwiRully  uotubic  feature  of  it  i»  fbe  pains 
taken  by  tlie  uitthur  to  make  his  tubject 
plain,  and  to  give  tlic  student  just  ideas  In 
r('|{ard  to  tlio  relative  liuportuuee  and  Inist- 
irurthiness  of  tliu  rcxidts  which  the  science 
\\»s  tliua  far  attained.  To  this  fact  the  large 
siic  "f  the  roliiiiiu  ia  chleUy  duv^  As  It  U 
n/it  desiginod  for  tboi<e  who  intend  to  go  into 
the  higher  aspects  of  the  seienec,  the  higher 
mathcfuaiii'ji  has  not  been  eiuploTiil.  An- 
other fi-aturp  of  the  work  ia  the  conueotetl 
account  it  gives  of  the  dlscoverhw  of  vau't 
BolT  in  r«gard  to  aoluUon  and  those  of  Ar> 
rhcnius  oonocmlug  elootTolyllc  dU^odatlon, 
inndc  within  the  lost  three  or  four  yearu,  and 
Tct  genernllr  rc«5!fniw'(l  by  English- 
klng  chemists.  The  translating  is  evl- 
d«lltly  well  dcini',  but  ihn  inconvcniont  Gcr- 

rBM&  8lTh^  ("'f  in<1('X  in  n-taiiird. 
Tlip  piipMrn  Hitil  ili-nttision?*  ffnin'l  in  thft 
CirruZ/jr  of  Tnformatinn    Xn    8,  L««ir<I  br 
thr  I'nlted  States   Bureau  of  Education  In 
tfiNil,  are  o^p'-elnllT  Tnliinbln  to  fho«e  Int^r- 
Wtoi!  in   til 
odd.     In  Th' 
to  B.)dy  and  Mind,  l*rof.  \V(i.id»nrcl  piT»  an 
outline  of  tha  work  nndiTtnlten   In   lti«  i^t. 
I<n»ls   Mannal   Trainioic  Pchool,     This   dr- 
psrttneni  of  Washington  Cnl»wflty1--  ' " 
In  op«nittoi>  nlno  years,  aiul  the 
rvtiorts  nf  pansnU  ibotr  that  the  •morau 


are  not  «ol»  j.i—j1.-.ii.  u-...'.ip.<  hr  <i,i.  m 

loin,  but  ar 

dcTclop  grcauT   r»*'i    i-t    pcifui7TTw»T)i  laai 

when  trainctl  merely  m  ac  iotafltctaBi  tfn» 

tjunu    (•     ■ 

girr*  I 

ciiill  t  14' nun.  tOik^B^ 

lie   ttul^ts  ai»tiaruofi 

higher  and  I  i-«j  iJiat  "we J 

get  at  tlio  trne  re«Bly  l?  i 

but  by  thiinght"— "n'" 

abore  the  bnil«  crca'.  tUIiiyl* 

withdraw  his   attcotioo  inim    tar  asMlMi 

wo'ld  of  the  sense*  and  give  aUaalte  la 

r  '-."    ThcprariaAil 

I  'in  nak*  tba  ] 

muster   of    1  ?b*.  •* 

hiui  "with  r:  L-  hlBseirc 

mental  prodiutsof  Ihc  race,"    SiijiiiillMlrf'  ] 

cut  Seavcr  gives,  a»  •  ttsaU  ■* 

that  "  snch  instrnetlcro  takas  • 

on  the  minds  of  a  I«ip»  i4b»  of  I»iy»  •*• 

nre  cither  not  so  well  r><odir>d,  or  i 

at  all,  by  thu  subjects  and  meUiodsof  \ 

iiip  (>tim<nl  in  the  older  hlfhaohoots.*  Ottit 


■ohoola.-  Olbf 

m 

in,   by  8a|«i^ 


How  . 
I'ngr.  • 

Stale   and   lli|:brr   Rdiiralinn,   l>y 
tendent  Campbell   and   '■••'     ''sc 
discussions  on  thr  lia'i  .  '. 

on  the  value  of  rtiitnr..rirc  hk   wtU 
alter  ihc  ^nuce  of  itnv  narrow-afaiiei 
cator  "  I  m. 


1W 


TV»| 

is  the  ••ip;hlli  mnnogmpb  Ui  ta 

apart  from   Its  hlolurical  «i  •rtk.X 

it  is  de#«rTing  of  sltidv  a*  an  rthflth  of  i» 
tclleotunl  growth  remote  from  ircn.ieo«^ 
nl«rd  enntcrs.    Thu  fact  thu  AlalMlM  hM 


I 
Asuvilan,  >l 


ril    Unl>uc.  in    J  '^.l•l,   iv^iiu    r^«»t  i  wi 
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il  •jMon  irith  method*  m  admnced  . . . 

cijiliiui  <ut  I'lTrctivo  M  ill  tb<>  ju«tlr 

(clxxili  of  N''W  Kngland."'    Xt  early 

17   ibr   public  '  school   coniniUsioncra 

(vmi'i^rt  with  tbo  Fri'i'dmnirs  BuruAU 

Ircn.    The 

I  ii'Ut  In  thu 

»:bi>3l*  trt  '.■.t,vl',)  colored  pujiild,  with  eulS' 

i  to  c<il<>r«d  (fuchoni  nmouiitiiig  to 

3.97.     Among  the  SUU)  iimtilulioiu 

■I  tduealuma!  \»  the  Alabama  In- 

piuU.    Tb«  dauificatloii  U  Kcarcely 

h\e,  altooagh  (be  leoding  forth  (nd 

Jou  iif  mini  rcdt  on  the  aaroe  p«y- 

dialaghal  ba^U.     The  iMtllution  iii  worthy 

of  note  on  it*  nwn  tiwoiint.     Cnder  the  c»rc 

of  III.  'ni«t,Dr.noycc,  1,011 

patkii'  '    ailhoiit   niechanie&l 

eoosnmtaU,  bealLtifol  tad  varind  ovcniputioo 

havteg  b«cn  mbstituted  for  irmtioual  con- 

Snamenk  md  (•uUtino.    This  pam]dilet  hi 

fully  WiMtntod   with  Weir*  of  colleges,  II- 

brorr,  *od  laboratory  intvriurt. 

la  U>«  iirefflcc  lo  .i  Report  on   AfeJic<al 
ilKtictU  CoUtyri,  aiul  tin  Rnptla- 
tftht  PraUiet  of  M,du-inc  in  tile  Cnited 
Cttitnifn,  it  i.i  fi-uirlad  that  there 
hoj  been  K'  'v4  in  the  ditoction  of 

bibber  mr:  iron  in  tlic  year  16.S9 

\a  lh«  prc»»llng  6Te  years.     Varioiu 
bare  mad*  nbligatory  a  prcliiulnary 
ilioD  of  thoM  intending  lo   purxuo 
■tulio,  and  thnm  udditiunal  States 
1mt«  pmml  iKTU  requirios,  as  a  couditioo  of 
pndiee,  tvidiniO''  iMon  at  a  medi- 

cal tttlSf^  (n  S'  .'.  or,  A  »atUf:ic- 

Coty  ■  .    by  nn  authnrir.<<i    board, 

Tireni.  li-;^  nnir  insHt  upon  four 

J— m*  atoty  and  thrw  annual  oouraea  of  Iccl- 
VAa  only  four  made  such    require- 
01   in    1839.     It  ii   ius:^.itLHj    tliat   the 
It  bf  fiirtlivr  adv:ineu<l  in  sAvea 
by  tbe  prorlsion  of  four  annual 
UelnraSk    The  total  nuwher  of  eol- 
now  is  ««l<tinM»i  ia  the  ^nit<^l  Slat<M 
and  Oanad"  h   one  hundred   and 

tllilt^aliw;  :<  nt  iheae  nn  open  to 

both  MS«k  Morv  Ilian  a  hundred  l'i>II>.;l'S 
^^^a*e  rliah l  of  ilyi^cor  and  ilediral  Jtm-,- 
^^HmWoee ;  Itctiires  on  bacteriology  are  given 
^^^B  (tx  goth^ea  and  t«n  p<i*t  grailtiale  «choolx, 
wblle  a  laisc  n'lmbpf  affonl  laburatory  prac- 
tlac  Tb*  taformatioD  fam!>hcd  by  th« 
loclodci  titles,  Uxationa,  addresacs 


of  corresponding  officers,  curricula  of  study, 
feci,  number  of  matrieuktcs  and  gradustea. 
The  records  of  a  large  number  of  fraudu- 
lent institutions  are  aUo  given.  The  data 
arc  ananged  in  alphuboliL'al  onler  u  to 
Stoles;  but  a  full  indti  is  appeudeij,  by 
meau9  of  which  any  medionl  dchuol  may  bo 
readily  located. 

In  (be  Kduetit'ryiuil  i'ahu  of  J/aniiol 
TViiiMiiij/,  Prof,  C  M.  Woodward  dissects  tho 
arguments  contained  in  a  report  on  the  sub- 
ject made  to  the  Council  of  Education  in 
July,  1889,  To  ground  tho  reader  fairly  in 
the  debate,  the  report  itself  ia  printed  in  full, 
also  a  critical  revieir  of  it,  by  Gilbert  B. 
Morrition.  The  author  feiirs  (hat  the  report, 
which  has  been  published  many  times  m»y 
lend  to  wrong  inferences  concerning  manual 
imiuing.  It  i^  the  fugitive  side-diicussiuns 
and  incidental  definitions  to  which  he  objects, 
no  discusses  the  curtiouluni  of  the  manual 
Intining  school;  school  tool-work  n*.  trade- 
work  ;  the  age  of  pupils  ;  rehitiuu  lo  social 
evils;  comparison  with  pure  science;  in- 
Icllectual  powers;  the  pciinomio  value, 
and  thff  argument  against  libvnl  culture 
in  tool-work.  The  giit  of  tho  matter  ap- 
penK  to  be  that,  while  the  comtuittee  con- 
siders manual  ti'oining  pr.r  it.  Prof.  Wood- 
ward nrges  that  tlie  tylnn  of  manual  train- 
ing— i,  0.,  intcll(>ctnnl,  scientific,  aud  manual 
oouibiucd — shall  be  tho  subject  of  ioveati- 
gation. 

Tho  spread  of  educational  interest  Is  il- 
tiistrated  In  A  iihort  HiUury  of  lite  EJuea- 
e/ilimal  Sueicti)  of  Jnpim,  IStlO.  It  is  piilw 
lished  liy  the  society,  and  [irinted  at  tho 
Tsukijo  Kwappan  TeizOsho,  Tokyo,  Japan. 
Tho  present  association  is  the  resultant 
from  tbo  union  of  two  former  aocictiea,  anil 
it  has  been  in  existence  six  yean.  Its  out- 
look i.'!  flourishing.  It  issues  a  joiinial,  of 
which  331, RBO  roptcs  have  been  published 
aud  has  a  library  of  28,140  rolunics,  Includ- 
ing 7&0  European  books  as  well  us  Japanese 
Mid  Chincj»o  works.  Rules  for  the  govern- 
mint  of  the  society  am  given,  and  t<^  those 
is  sdded  a  li^'t  of  the  patron.',  officlili',  and 
members,  nis  Imperial  Ilighncss  Prince 
Arisiigawa  Tarublto,  U  honorary  president 
of  the  society. 

A  course  of  ProjrrWM  Exerrinf*  in  iViJ*- 
Hcnt  ClimtiMlri/  lins  been  prepnn-d  by  Dr, 
JImry   Ltffinann    and    Mr.   William   Snan 
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(flUkUtoa).  It  idcIuUl'S  tlic  exercUrs  that 
have  been  given  fur  sercml  jrcure  in  this 
Woiutt.n*i  Mt-dical  College  iinj  Id  the  Penn- 
B^lraaU  I'^jlle'ge  of  Oental  Surgery,  in  PtilU- 
dcl|jliia.  The  flt»t  fourteen  pogca  urc  Je- 
Toted  to  ilctcriptions  of  appnraiuf  aiiil  nia- 
nipulttious,  llliislrutcd  with  fortjr-two  outs. 
Tlic  rvsl  of  the  book  is  occupleJ  by  direc- 
tion for  2ri3  i.'XiH'rimcnt«  arraogcd  to  illus- 
trate «ucccssivcly  the  general  principles  of 
chemlitry,  the  properties  of  the  importaut 
elenienu,  and  ctectrical  decomposition.  The 
authors  state  tliat  they  have  "  given  much 
attention  to  details  as  to  iiuantity  of  matc- 
riald  lo  be  used  and  arrangements  of  appa- 
ratas.  8ome  of  the  experiments  and  fortns 
of  apparatus  are  new,  oud  have  been  devi«e<i 
C«|H!L-iallj  with  a  view  to  economy."  The 
book  is  "adapted  for  uso  in  conjunction 
with  any  manual  of  elementary  chcraieal 
principles,  or  to  bo  supplementod  by  lect- 
ures." 

Hmrji  C.  Korlham  has  prepared  a  Jfon- 
vii/  of  Civil  Oovrmmcnl  (Burdcen),  intended 
for  public  iuctniction  in  the  State  of  Uis- 
souri.  It  is  armiigcd  in  the  form  of  a  catc- 
Cliism,  and  lake:*  up  the  history  of  the  or- 
ganiutlon  of  the  Government  of  the  United 
States ;  city,  Tillage,  and  State  guverumtnt 
a<  cxlslini;  in  UiSMJurl,  giving  the  duties  and 
salary  of  each  officer ;  the  organization  and 
jurisdiction  of  the  various  courts ;  presiden- 
tial oleetiiins ,  the  two  Ilougcs  of  Congress ; 
etc  The  Declaration  of  Independence  and 
the  Constitution  of  the  rnilcd  Stales  are 
'ndcd.  The  Stale  Constitution  of  Mis- 
is  not  given. 
A  litlli!  calii»thonic  manual,  entitled  Uome 
Skereiw  for  llfillh  anJ  Curt,  by  I).  G.  R. 
Slehrehrr,  V.  D.,  h«»  bct-n  trana1al<-d  by 
Clurrli*  R.  Hardertt  (R&rdecn).  It  con«I«ts 
of  directions  for  forty-Hve  cierclsca  which 
require  no  apparatus.  Thcfo  arc  followed 
by  corablnatlniiB  df  the  oxcrclrics,  adapteil  to 
difTrrent  form*  of  weakness  and  to  the  dally 
ncc<l8  of  persona  of  diffon'ol  apes  and  both 
acfo«.  General  suggestions  and  remarks 
pn>e«<l»  and  follow  the  above  matter,  Wier« 
clearness  pequiri'ti  It  the  exercises  are  illus- 
trated. Till"  publisher  ntnles  that  in  Ger- 
many teachors  are  crpectcd  to  be  faniillar 
Willi  thn  book,  and  tltat  I  to,000  copiN  of  It 
hftd  been  aotd  up  to  1880. 
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I F.    PnokMu  Sliinet.    Pp.  M. 
1  B,  EJIIor.    Tbc  Sutlrco  of  Jn- 
FTorlL  ttc. :    Tbo  American  Bijok  Com- 

,  Carlos  F-,  M.  D.    Kgport  on  iha  Kz- 
':icx  uf  WlUUm  Kemmler    Albany ; 
npujr.    P|>.  '-'0. 
k  Kvu.  C<i«mlcal  Evolntion.  l.'blnco : 
IMboTT  li  Co.     Pp.  iWtf. 
__rick.    Cuitonu  of  Courtefv.    Wuh- 
^  Jadd  A  D«twall«r.     Pp.  16. 
dmrd  C^miibuU.     Tha  Votu  Fawer. 
1  A  C.>.    Pp.  jai     ll.io. 
ttOMtts  .\^caltunl  Eipcrlment  SUUoo. 
I  No.  KS  (Milcli'Cuwi).     Pp.  18. 

IT.  Coora-I  F«nlinand.      Tb«  Teinptbi«  of 
N*w  Tork  :    W.  S.  Qottsbocgcr  .k  CX>. 

HUliw  Miool,  Houghton.    Cabdogoa, 
PpiTI. 
bl,  Tlw.    Qaartsrljr.  Vol.  I,  No.  1.    Oclobor, 
hUtilcM^) ;  Open  Court  Pabtlablnjf  Componj. 
M  e«nU.    %!t  tt  yvar, 

E»jtli»<l  M*l«otolagtMl  Society.    birosU- 

br  liM.    CHnbrUjN.  Mui. :  Astninoriilciil 

of  Ramrd  OMoge.      Pp.  ivi,  with 

Anlcttllnnl  KxpiTtinonl  Station,  Colomboi. 
M  Wheat.     Pp  Xft. 
Ntk.  U.  T.    Latin  Pronundillan.    Nc<r  Tork : 
■J  Uo4l  A  Co.     Pp.  tt^     6^1  cent*. 

,  8l«tih<o  D.    Kmbleuiatfc  Uoands  and  Anl- 
Chkago:  Amarican  AntlrjoarianOfflco. 
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POPULAR  MISCELLANY. 

Philosophy  at  llarrard. — Tbecoarsesof 

study  in  pliiluaophy  that  are  offered  to  »lu- 
dcDts  by  Hitrvard  Univertiity  for  (bo  year 
1890-'91  nunibvr  Bcvcntccn.  In  the  element- 
ary courses,  students  attend  one,  two,  or 
three  lectures  or  recitations  a  week,  as  the 
case  may  be.  Adranced  students  carry  on 
their  studies  mostly  by  themselves,  meeting 
for  a  conference  with  the  professor  once  a 
week.  The  facilities  for  philosophical  study 
at  narrard  have  about  doubled  within  the 
last  ten  years.  In  1860-'81  there  were  tea 
courses  in  philosophy  for  undergraduates 
and  graduates,  two  of  which  were  given 
only  iu  altcniate  years,  the  Instructors  being 
Prof.  Bowen,  and  Asst.  Profs.  Palmer  and 
James.  These  dealt  with  logic,  psychology, 
ethici),  couteinporary  philosophy,  earlier 
English,  French,  and  German  philosophy, 
German  philosophy  of  tho  prcsout  day,  and 
the  history  of  philosophy.  Courses  cot- 
ering  substantially  the  same  ground  are 
given  now,  besides  which  four  courses  given 
in  the  Divinity  School,  on  the  philosophy  of 
religion,  arc  open  to  general  students  of  phi- 
losophy, and  there  have  been  added  a  course 
on  Greek  philosophy  and  three  which  deal 
with  modem  thought  and  modem  problems. 
One  of  these  last  is  called  Cosmology :  a 
Discussion  of  the  Principal  Problems  of  the 
Philosophy  of  Nature,  with  Special  Befcrenco 
to  the  Doctrine  of  Evolution,  and  embraces 
lectures  by  the  professor  and  tho  writing  of 
theses  by  the  studcntJ.  For  the  current 
year  three  theses  upon  assigned  topics  will  bo 
required,  and  arc  to  be  based  upon  the  pri- 
vate reading  of  Herbert  Spencer's  Krst 
Principles,  and  of  Le  Conle's  Evolution  in 
its  Kolations  to  Religious  Thought,  and  other 
reading  to  be  announced.  Another  of  tho 
newer  courses  deals  with  the  ethics  of  the 
social  questions — charity,  divorce,  tho  In- 
dians, temperance,  and  the  various  phases  of 
the  labor  question.  The  mode  of  study  in- 
cludes lectures,  essays,  and  practical  obwr- 
vatioDS.  There  are  also  three  "  seminaries  " 
for  advanced  students — a  psychological,  a 
metaphysical,  and  an  ethical — and  guidance 
will  be  furnished  to  students  who  wish  to 
take  up  individual  investigations  of  ques- 
tions in  ethics.  In  the  psychological  semi- 
imry  the  subject  for  the  current  jc&t  \aP\ca&- 
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lire  and  Pnm,  and  it  xrill  be  studird  Iir  meant 
of  lectuitM,  essays,  and  lahomtory  work, 
iriiv  prc'cnt  olliccrsof  the  rhilosopliieal  Di> 
partiucul  arc  Piufs.  G.  U.  I'aliiu'r,  A.  M., 
a  C.  Ev«rvtl,  V.  D.,  WilUaw  Jamce,  U.  D., 
uul  F.  G.  reftbody,  D.  D.,  Aut.  I'rof.  Joeiuli 
Itojce,  Fb.  0.,  and  George  SaaU^ana,  Pb.  I)., 
buiructor. 

Tbt  Fonadtr  of  Inrbriatc  A^i^lains.— A 
ekelcb  u(  tiit  late  lit.  i.    kdward   Turner, 

ifoutidur  at  \\\k  Urst  int'biiatc  utyluiu  in  iho 
irorM,  bag  boon  published  bj  T.  D.  Crolhcre, 
U.  0.,  in  The  Quarterly  Journal  of  Inebriety. 
Dr.  Turner  wob  born  in  Miiiac,  in  1822,  and 
bad  bia  mind  turned  Co  iho  siibjeet  uf  hii 
life  work  by  being  called  upon  to  take  care 
of  an  inebriate  unule  at  iuterralii  of  several 
monlbs,  during  bis  student  life  and  after  bo 
began  to  practice  medicine.  When  he  first 
meutioned  bia  idea  of  uu  unyluni,  where  nuuli 
catci  could  be  deeludcd,  buuaed,  and  treated, 
it  was  received  with  diTriniun  and  contempt. 
Ho  went  lo  [Europe  in  lt>48,  and  spent  two 
years  visiting  ho«pitjiIs  and  n^y1uDl«,  and  dis- 
cussing his  ideas  with  luclical  men.  On  bis 
rvturu  be  began  the  systematic  eollection  of 
facu  coDccmin)!  inobrieiy.  Atiout  this  time 
Prs.  Valentine  Mott  and  Jolin  W.  Fmneis  be- 
ciime  int»'re»ted  in  hij  plan  for  an  n*yluiu, 
and  continued  all  tbeir  lire*  10  lie  bis  warro- 
«8l  friends.  Tbi>rc  was  mucii  bitter  opporf- 
tlon  to  the  idea  of  treating  drunkcnucjfl  aa 
a  iliS(<aiie,  nod  Still  more  indilTercnco  to  tlio 
natter,  no  that  Dr.  Turner  mado  but  slow 
headwaT.  In  Ift48-M0  be  made  •  second 
visit  10  Europe.  After  bis  return  be  began 
to  Kolicit  subscrlptiimn   to  the  stock  of  a 

.Oompauy  to  build  tn  inebriate  a«yliitn,     A 

[eburtvr  was  obtained  from  tbo  State  of 
ICcw  York,  and  Rnnlly,  in  18S8,  ground 
was  broken  at  Blnt^bninton  for  a  build- 
iO|t  plannwl  by  Dr.  Tum»r,  anil  tho  erec- 
tion of  nhioh  be  personally  sut>«rinlcnd«(l. 
By  persistent  pctitioidng  be  obtained  from 

th«  New  Voik   I.  ••;  I  • <   «  grant  of  on* 

letilb  of  the  niuri  !  ••«rli  ynnr  from 

liquor  Ue<n«ft<,  fnt  ui-  'iiddlnf;  and  main. 
tcnancr  »(  tb»  asOiim.     In   lSfl2  Dr.  Tumor 

,  married.      I  :  Imd  progri-aaMi  fur 

uuch  In  it    hyr  pntlm****,  nnd 


orcr  '  lli«  aiJc,  a^J  «iw  ■■* 

octiM  iiigmaidfeMtilaU  ii«ir 

the  .Slate  in  ltii>  warb.    Hot  tmctilt  um 

uvor  tbv  uode  of  iroatiacnt.     Dr.  Tv^irt 

system  was   military    ia   it*  MlhllWW.  Ife 

itnst  principle  bein^,  that  tkc  B«yhiB  «0Bn 

sliuuld  have  full  oontiul  r>f  Cb>  p«tlcBI.  m/t. 

that  tliiit  coutrul    '  ■■.■aA  wT«r  •  Mf 

time,  and  not  I H  v  tltevQlaf  da 

patient  or  Ids  i: 

scrupulouy,    mm.  >  r    te    IW 

^lOard  of  diriH-ton-,  uui  a  nvnk   pitoidcst 

the  board,  caused  a  divirioo,  wbicb  was  fi 

lowed  by  |icr>ecutloa  o(  Dr.  Tunwr,  aad  btl 

rr.si|!naliou  as  kiipfrititiruilcat  In  1841. 

asylum  was  then  sold  lo   tbe  Euiv  Ut 

nominal   consiilenitioa,  atirf    •''--  -    -  - 

ki«r  wa«  cliangnl  lo  an 

being  known  now  as  the  Ni'w  jurK  -<»i'  i 

sane   A<yliim  at   Dinfibamlnn.     Tbc 

fcr  was  not  legally  mn 

gan  a  suit  tor  po<»  ..«> 

which  wns  never  earned  to 

Turner  then  undertook  to  raise 

for  a  woman's  bn«pila]  for   (nftirlatcs 

opiumK>at«rs.     After  tbr«»   «««r»,   "•■• 

scriptions    in   money    and    raa' 

reached  a  great  ■    ^'OiUj.!    ' 

broken  for  a  hii  i  'I,.    l«-,.-'.i 

of   Connecticut 

pcalint;  thechaii 

the   next   two  ; 

defeat   Dr.  Tun 

writing  a  book    callcii   lb' 

First  Inpbriatii  An^luiu  in  i' 

was  a  general  account  of 

efforts.    Uetben  started  out  i^.c^.i  .u^l 

and  to  solicit  aid   to  puab  his  (qII  I 

Binglmmton   a>t'  '   <ta«   t>iwi«f1 

when  be  died,  .'  n.     Dr  Tann^ 

career    was    a    -  

\thclntinf(  il«*fi'>t 
with  signal  trim: 
is  being  more  m 
each  year.     There  are  lo-da 

drtJ  in»briato  anylunis  In  il _.  ^ 

direutretalt  of  his  offortJi  In  (oisBilSm 
fii^  one  at  BlngbamUn. 


^ 


lu«4iri>1l 


<1i 


TJi. 


(^  oHoru  «f  tlui  (omuirr.    U»  hail  w«a  |  ynn  at  lb«  ivjiublie,  tdc 
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^dMu     Till 


'     'ml 

•U.1 

>t«  »rt.  :U- 

caaie  into  lli'  -itc 

[ir<ninrn«  w  tbr  rr^ult  of  tbo  Willcea  Kx- 
;  Espiiliilan  In  lUi,  xitcj  were  pUiXid 
:  of  11  (iriralv  orgitnixiiliou,  thv  Utr 
faivUtotiao,  mil  later,  lopoliicr  with 
'  rfmiltr  realerioU,  In  UiAt  o(  a  corpon- 
tiam,  tV'  liieb  wiu 

fhr  a  I  I  to  pay 

lafg(l>  re  out  u(  il*  iuiHiinc  from 

a|nin'  'nt.     It  wu  not  until  1870 

doU  Ite  MifteoM  uf  ■  National  Museum,  a« 
tlDflnticlj  recogTiin.-d  in  the  pro- 
I  of  OiingrDnj,  ami  its  finaaclol  aup- 
poK  fnllf  proTidcd  fur.  lu  vnrly  ilnjra  our 
pdad^I  diir*  hfl  each  »  public  museum, 
•nii  «upportC(l  bj  private  cntcr- 
Tlu!  (ttrlivnl  ponvral  ciillei^tion  was 
;  ilMBied  at  Xorwilk.  Cunn.,  prior  to  the 
h»  ^  nmii  n!iTno<l  AruoM,  de- 
Mr  of  Amerl- 
I  an  ;  i  ^  it  wad  which 

lawakeoMl  thelDtcnettof  Preaidont  John 
>  tn  Ik*  nalutal  Mlcncnj.  Ue  Tisitcd 
(I  taviifal  timcri,  aa  he  (rnTuIrd  from  Boston 
tt  Fhiladvijtlila,  anil  his  lut«rejt  culminated 
in  (lor  foiuidatiun  of  lh«  American  Ai-ftdemj 
of  Atta  aodSeimna.  In  IT40  Pr  Uosark 
tmafiitl  to  America  fnwn  Enropr-  th«  first 
oaUnvi  «r  miiMri)  iii- 

HM.      The    "aril-  "'Dt 

«■■  1!  hta   UuM'um.  founded  bj 

ChaHe  ..   i'Kak  In  I'MS,  which  had 

tnr  ■  andcu  a  atulTcii  pudillv-lbh  and  the 
of  a  nufflmntb,  and  wo*  for  a  time 
In  the  buildln;;  of  the  American 
naoMfihkal  8<H-irtir.  In  1801)  it  wu!)  full 
of  popolBr  attractionA.  Tfav  RnRiniorc  Mu- 
■i«n  ■vaauaage'  '  ndt  Pcale,  and 

irat  ia  atiitvnar  »  ISIS   and    a* 

lato  ■•  1880.  KariiiT  etfort*  were  mailc, 
bnvBTS,  in  Phihiilclphia.  Dr.  C'hovct,  of 
that  dtj,  had  a  eoliectloo  of  wax  annlomi- 
etX  nHiJ«la  maJa  b;  bltn  in  Europe ;  anil 
Ptvt  Jate  Morsan,  of  Iht  rniferslty  of 
"■■-''! ruila,  who  h-arned  hi*  nidthml  from 
iitt*r»,  in  London,  nnd  SiKi.  io  Purin, 
tiJ  tirgm  la  foni' 
.  4itlft  JwvuMtVwi 

(t 
'a  «naO  ooilacaoa  ia  tim  auio  of  tb«  iitaM 


nooso  In  Hartford.  The  Western  Museum, 
in  ('incinnati,  wn.-*  founded  about  181.',  \iy 
UciliiTt  Best,  M.  D.,  afterward  of  Lexiug- 
tim,  Ky.,  who  Beema  to  have  been  a  copublc 
collector,  and  who  contributed  matter  to 
Goodiuon'i  Aiuerlcaa  Natural  UUtory.  In 
18IS  a  £odety  etylcd  the  Western  Museum 
Society  wnm  formed  among  the  citixcns, 
which,  though  hardly  a  ecicutiiie  organizu- 
tion,  Heeiiis  to  have  talicu  a  somewhat  lib- 
eral and  piiblic-iipirited  view  of  what  a  mu- 
ecimi  should  be.  WWi  the  cstablitibment 
of  tlic  Aciideniy  of  Natural  Sciences  in  Phil- 
adelphia In  181  a,  nnd  the  New  York  Lyceum 
of  Natural  History,  the  history  of  American 
seicDtifio  museums  hud  ita  true  beginning. 

Thf  Qof»tloii  of  Tertiary  Man.— The  an- 
tiquity of  man  and  an  account  of  anihropo- 
liigicnl  mufCiiiiiB  were  the  chief  topics  dis- 
cussed in  the  address  of  Mr.  Jolm  Evans, 
President  of  the  Anthropological  Section  of 
the  llritiah  jUsoei-ition.  The  qucition  of 
the  antiniiity  of  man,  the  author  auid,  is  bus- 
ccptible  of  being  .separated  from  ony  specu- 
lations OS  to  the  generic  dcsccut  of  man- 
kind; and  even  were  it  satisfactorily  an- 
swered to-day,  new  facts  might  to-morrow 
come  to  llvht  that  would  again  throw  the 
iiacslion  o|>cn.  On  any  view  of  prohabili- 
tic9,  it  is  unlikely  that  we  shall  ever  discov- 
er I  lie  exact  cradle  of  our  rncc,  or  be  able  to 
point  to  any  object  K*  the  first  product  of  the 
indintry  and  Intelligence  oruiin.  Wo  may, 
however,  the  niithor  thought,  hope  ihnl  from 
time  to  time  fmh  dbcoveries  may  be  made 
of  ottjecK  of  tinman  art,  under  such  cirvum- 
stnnces  and  conditions  that  we  may  infer 
with  certainty  that  at  somik  piven  point  in  the 
world's  hintory  m.inkind  cxi*tcd,  andin  siiOl- 
cieni  ntimbcr-",  for  the  relics  that  ottcst  this 
cxUtenco  to  show  a  correspomb'nco  among 
llieriiselven,  even  when  di«covered  at  remote 
dislanros  from  each  other.  After  renewing 
the  course  of  discovorv  of  pn-historic  man, 
and  the  considcmtions  on  which  the  attempt 
is  based  to  show  that  lii<  existed  tn  the  Ter- 
tiary, Mr.  Evans  declared  his  conclusion  tliat 
on  th"!  whole  the  present  verdict  u  toTerliory 
i!ie  form  of  "not  proven." 
1  the  von  nmminl  of  l!m# 
..il  ill   tlie  T>T'  ■,  with  tt« 

great   principal    -  .-of    the 

Eocene,  Mloocnc,  and  I'lioccnc,  and  when  we 
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hi  mind  that  of  tb«  Trrt«bni(«  I 

DimaU)  of  the  Euccdc  no  ooc  hot  turv  i 

to  tlio  present  time,  irliilo  of  tbe  Plioceni< 

but   one — iho   tiiii[xj|>otamu! — rcuaiuH   uii- 

moiUfiril,  lli4'  clmnces  llist  niHit,  aa  st  pre»- 

cut  couditionoO,  ehould  lUeo  be  >  sunrlvor 

from  that  period  teem  rvmotc,  and  agalnvt 

I  tbe  sjtecics  Uamo  tnyient  litving  exiatw]  In 

iiocene   timf«   >lmu«t    inralculable.      The 

[  priori  improbnbilitr  of   finding  mna  im- 

aogcil,  while  ttll  the  other  vertcbnile  nni- 

[  n  I  him  have',  from  nsltinil  caiaee, 

.lore  or  Ic«3  citensivc  modifies- 

tion,  will  induce  all  vnrcful  luve^ligntorB  (o 

look  i-losely  m  any  eviduni'c  that  would  carry 

him  bacU  beyond   Quatemnrj  times  ;    and 

though  it  would  be  unsafe  to  deny  the  possl- 

biliiy  of  auch  an  early  origin  for  the  human 

racv,  it  would  be  unwise  to  regard  It  on  estob- 

Uebed  except  on  the  clearest  evidence. 

F.mbryologleal     Brrapltalatlon.— Prof. 

A.  Milncs  Marshall,  in  bbi  prcsMnnlial  ad- 
dress before  the  liiological  Scrilon  of  the 
BriiUh  Associutiuu,  after  remnrhing  on  the 
general  mibject  of  the  study  of  embryology, 
«|)okc  more  porticatarly  of   Its   relation  to 

^Ihu  diKjtrlnc  of  n-cnpltulalion,  which,  sug- 
9ted  by  Agauiz,  had  been  elaborated  by 
riinent  coritfmfHirttry  Koologists.  Natural 
election,  he  showed,  explainK  the  pnwerva- 
tion  of  u<iofiil  Tarintions,  but  doos  not  ao- 
couni  for  the  formation  and  preacrvalion  of 
U9el(>4»  orfiniiH;  t)ut  recapitulation  eo1rc«  tbe 
problem  at  once,  by  §bowing  that  those  or- 
gans, though  now  u»c1ms,  must  have  bem 
of  fiinrtlonal  T»lue  to  the  anccBlors  of  their 
present  po«seaiioni,  and  that  their  appearance 
In  the  ontoneny  of  exiating  form*  i»  due  to 
tlm  ri'|H'titlii?i  <if  nnwufral  cliaroctcrs.  Suuli 
udimcutar-. 
liiul,ofln: 

In  llii^  embryo  than  in  the  adult,  bi'courc  tbr 
embrro  n.tpfT*»«'ntji  t\w  atage  in  the  pedigree 
In  which  they  wcr«  funrtionnlly  aelirc.  Ro- 
dlniimtirry  organ*  ore  extremely  common,  c«- 
pvclally  among  th*  higher  gronpi  of  aol> 
mall,  iind  their  prwunce  and  tigrdflcanco  arc 
now  well  uni^erstond.     Man  hiniKi-lf  nITorils 

,  II        ■ 

'  !■ 
.1 

|ii 

I  on  hU  «<u(i»«idc  boot*  ore  a*  true 


nuHls  onfaitill^ifM*  M I 
.  u  ■!«<&■  car  I 

.  not  ow,  «r  ibc  gill  rtifc 
"inol  In  Bfhc*  a*ii  Ia4f«la 
and  arc  present,  though  ttsdc**,  hi  lh< 

bryoB  of  all  higher  Tcttebnotc*.     k  «u  : 

elder  Agnuix  who  ihu  dir«(4<il  iHmttfii  M 
the  remarkable  ogronnent  betw^a  Ikt  em- 
bryonic growth  of  »t<i.i.«la  md  ihtb  f*iM»' 
tologlcal  biatoiy. 

n  rt.— MbJ.TV  L 

Glair  i  ;jrtwwtfc»l  ^? 

tloa  in  the  litltlab  Awofinrtoft,  in  bla  odilta 
spoke  of  the  reuga  of  sub  joet*  conprtfcfcM 
within  the  scope  of  matheraatica.  hi  t-^ 
extends  from  tbe  moat  exact  of  all  kan*! 
edge  to  branchn*  of  inquiry  In  vbtcb  mJt  -j- 
currelatcd  tacts  have  tivua  oMttttA.  iW 
sidcriug  pure  maihemaliea,  Or  thai  af  At 
abstract  «i' 

and  cr[iloi  ■!  i 

it  Is  '  ^t  appi&d 

by  til'  It  hai  i»> 

ueired  in  the  last  &tty  years.  Tb«  Bta*  at 
the  invcsUgatioDS,  as  mcasurtil  bv  tht  ia> 
nual  additioos  to  tb«  literature  uf  tbrio^ 
ject,  is  so  great  that  It  U  foat  Unamhf  kt- 
wildering  from  its  mere  Rtoinltuito  ud  tb 
eitni'  laj  tfoM 

linos  TlMtvcB 

bo  no  I'liil  tu  ihi-  >  nrVm  an 

thi>  »iili;»uts  iif  r  -rt'--  lai 

f»!icinating  are  till    r' 

the  fields  of  inTCiij'i  1  ,..._:  ;aJi 

succeeding  ndraar.e,  that  wc  may  k>  ^v 
that,  while  the  tore  of  learning  and  krr^ 
edge  continue  to  exist,  thrje  can  b*  ao  r< 
alloo  <-f  our  olTorU  to  pps»tnit«  atill  f>Tt»r 
into  the  mtitterl'mi!  ircirldj  of  ■bttrwt  (Ml 

ikat 
the  hearing  of  the  mwicni  damAsfoMM 
of  mathematics  on  the  pkyijeal  (cii-Dm  "s 
liki-ly  to  b4  Tory  dir*cl  or  lmii«d> 

would  be   r«-li    '•■    .1-1.  rt    llial    1 1 

branch  of  ' 

OOndlte  thai  it  mn;'    1)*^^    ul 

an   applloatlun   tn   mniit   c^ 


<-ir  af-|tLi.ifc' 

asatiaCart" 

deralopmonla  can  ba  •oataiaail. 


POPULAR  MISCELLANY. 


I  of  muthrniatiol  science  in  Eng- 

,  Bol  tuWy  luilIifaciorT.  there  is  more 

■A  than  there 

1  ■o>  i4t  ouo  bun- 

^oil  ftfty  yrarx,  and  we  arc  far  rvmoTod 

th«   ttate  of  •ITtln    thjtt  existed   be- 

|the  lUjJ  of  Caylcy  and  SylTCStcr.     The 

)r  concluded  with  a  plea  for  the  studj  uf 

or7  of  ounibsr*. 

falo*  af  Utiu  TradltltBA. — According 
.J.G.  Fni  hor  of  II  com  park- 

ij  uf  ;  iiled  the  Golden 

!  bctl  sviutvv  ior  know  I  I'd  go  of  on- 
>lore  is  among  thi<  people  of  the 
Dt  E»«ry  inquiry  Inlo  tlin  primitive 
of  the  Arranc,  he  8«y«,  "should 
nart  from  the  luperititioai  beliefs 
laocen  of  the  peuantrr,  or  should 
;  be  cvnslautiT  checked  and  controlled 
'  nfOMaoc  to  them.  Compared  with  the 
gfyjunr'  iffordvd  by  li<iog  tradition,  the  tc9- 
JB^^BC  aouient  Imik^  on  the  subject  of 
^^^l^on  b  worth  Tcry  little.  .  .  .  The 
^^B«f  tiM  people  who  do  not  reoii  books 
BKlia  WMlfactol  by  the  mcatcl  revolution 
■wuht  by  literature ;  and  so  it  has  curou 
•boM  lint  In  Koropo,  at  the  prcucnt  day,  the 
Mipoititioua  beliefs  and  practices  which 
in*«  been  hande<l  down  hy  word  of  mouth 
jM.  ffMraUy  of  a  far  more  archaic  type 
iiMBri^  tTiU,';iim  doplcled  In  the  most  on- 
^^^^P^kture  of  the  Aryan  mc«." 

^R!b«  ■wMtacniik. — The  ouignato^rapb, 
ih*  adaptability  of  which  to  use  as  a  sds- 
ope  has  been  tried  by  Prof.  T.  C.  Men- 
Jl,  U  deteribal  by  blni  as  a  system  of 
M«dt«s,  free  to  vibrate,  and  con- 
vith  a  mirror  that  turns  with  the 
I.    It  baa  \mf^  been  noticed  that  an 

Bq«aka  eaossa  a  eonsldrreblc  distutb- 
of  Ibf  nexlli!* ;  and  that  thia  is  not  an 
;  of  vibratioo  is  shown  by  the  fact  that 
IfMTiaa  of  braas  awdlea  is  not  thus  dis- 
tBtlMd.  It  appears  fcocn  tlip  study  of  the 
aafiaeUa  laoords  that  tbcre  arc  two  di-ilinct 
vIbtBtloaa,  one  dao  to  aolar  Influence  and 
;  to  be  dependent  Jointly  on  position 
taoparatutc  ;  thx  otlieV  sttfra  were  de- 
l  «m  Iba  retotirc  position  of  the  earth 
,  and  were  i'       '  '  ■! 

I  natnrv ;  and  <  f 

D««dla  nay  U>,  auU  pivbably 


are,  due  to  the  stress  of  flie  earth's  crust. 
The  author  mentioned  as  a  romarkRliic  fact 
that  a  periodic  disturbance,  aiuallcr  in  am- 
plitude than  tlie  thickness  of  the  line  re- 
corded, could  be  posiliVL'ly  and  perfectly 
determined.  This  evidence  tliai  the  luuar 
influence  is  due  to  variation  of  stress  fur- 
nishes a  clew  to  the  explanation  of  the  dis- 
turbances due  to  earthquakes.  T1)o  stress 
to  which  the  earth  is  then  subjected  causes 
an  alteration  in  its  magnetic  condition  which 
Is  recorded  upon  the  sheet.  It  may  there- 
fore be  possible  to  recognize  an  earthquake 
by  disturbance  of  the  magnetic  needle,  even 
when  the  motion  is  too  small  to  be  recog- 
nized by  a  seisuioseopv.  It  ia  a  curious  fact 
that  it  is  supposc'i)  in  Japan  that  an  earth- 
quake can  be  predicted  by  the  vibrations  of 
a  loadstoua, 

The  ifatnral  C»s  Snppty. — The  penna- 
ni?nce  of  the  natural  goj  supply  was  dis- 
cussed in  the  American  Association,  which, 
meeting  in  the  heart  of  the  natuial  gas  re- 
gion, visited  some  of  the  more  famous  rita- 
4ionB  at  Noblesvillc,  Marion,  Muncie,  itnd 
Anderson,  where  the  new  fuel  is  used.  Presi- 
dent Goodule  warned  the  peo|ilc  at  Anderson 
against  waste  of  the  gas,  because,  he  sold.  It 
will  surely  give  out  some  day.  Dr.  Edward 
Orton  aflirmcd  in  a  paper  In  the  F.coiimnlc 
Section  that  the  supply  in  the  Indiana  and 
Ohio  Bclds  is  not  only  exhaustible,  but  la 
rapidly  and  surely  being  exhausted.  It  is 
not  now  being  penerated,  and  ever)-  foot  tiint 
escapes  to  the  si;rfncc  leaves  the  quantity 
remaining  for  future  use  just  so  much 
smaller.  This  ia  proved  by  the  fai-t  that 
Iho  pressure  of  the  gas  is  steadily  diminish- 
ing, the  decrease  having  already  amounted 
to  thirty  or  forty  per  cent.  Prof.  P.  H.  Van- 
dor  Wcyde  is  of  a  different  opinion.  He  be- 
lieves that  the  gas  is  formed  in  mnch  the 
saro«  manner  as  water-gas ;  tluit  the  evolu- 
tion of  oxygen  and  hydrogen  Is  oonslautly 
going  on  In  the  regions  of  the  earth's  in- 
terior, where  the  temperature  of  dissociation 
exists;  and  that  when  carbureted  metals 
having  great  afflnity  for  water  arc  present 
within  reach  of  the  dissociated  gases,  they 
will  be  oxidized  hy  the  ascmding  oxygen, 
whiln  the  hydrogen  will  combine  with  the 
carbon  to  form  hydrocarbons.  Thus  the  pro- 
OCM  of  generating  the  gas  is  going  on  all  iho 
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llmc,  autl  Uic  prospect  for  the  oontintuttloa 
of  the  supply  I»  chcctf  uL  "  Look,"  the  au- 
thor sars,  "  >t  tlic  bumiug  gns-wvlU  nf  Baku, 
where  the  giu  cdcupe«  by  fiesurw  in  ibe  >oU, 
■ml  Itax  l>veo  blowing  and  burning  for  cvut- 
uric*,  tad  lUl  for  nothing  lliua  far.  Tlictu 
appears  to  be  no  diminution  in  their  tlow, 
wliilc  from  the  Chinese  historicnl  rvronls  it 
kp|ii-ari  tliat  natural  pis  hn*  been  crolring 
In  more  than  ouc  locality  for  at  leoat  a  thou- 
sand years,  and  I  upect  ilio  same  herv,  II 
comes  from  regions  for  below  the  deepest 
cool  uiincs,  and  may  conliuue  to  flow  when 
some  mines  are  cxhaudted." 

Crosraphy-ttarhlni;    lo    BimI*.  — The 

object  of  a  paper  in  the  Oritiah  A)i9Uciatioo, 
by  Dr.  U.  R.  MiU,  on  Gcogruphicnl  Teach- 
ing in  i^iaiiiu,  wad  to  give  uu  idea  of  the 
method  of  inntruetion  us  prcsi-ribi'd  by  the 
otltcial  syllabus  enforved  in  gorcmmeot  and 
prirate  «ehaol«.  The  booka  are  gonsrally 
lUuBtrnted  by  black  and  white  maps,  and  by 
diagrams  of  great  Iniercft  and  iiigentiity,  ex- 
einplif)iiig  staliatica  in  gruphie  lonu.  It  la 
cimraclcrldlic  uf  the  Ru,<«ian  gysleui  to  go 
deeply  into  statidticj.  The  aUscuee  of  pict- 
uroa  in  the  inatrtidiou  books  Ls  Dnticcablo, 
bill  NubjocUi  are  treated  uihaustivcly.  Great- 
er attention  is  paid  lo  ethn'>gro|)hy  tlian  in 
the  arsitcni  of  any  other  countiy,  bccatue, 
probably,  of  Uic  many  nic»«  among  which 
the  subjccttt  of  llie  Czar  are  iliriJed.  Ru«- 
slant  arc  in  the  halill  of  regarding  ArU 
nttber  than  Europe  on  neareai  lo  them. 

CoB^-drlnklag. — Dr.   Hcndel,   of  B«t> 
lln,  liii<  rfcently  ptilillidird  a  clinical  study 
on     CiilTco     Iiiphrieiy.       His    ob)«rvation* 
were  ma>lc  upon   the  women  of  th«  work- 
ing population  of  Esen,  a   town  In  Pni»- 
ki«,  tiepnrtmcot  of  Duoacldorf.    He   found 
largi;  uiunhcry  uf  Women  who  nved  OT«r  a 
pound  of  coffee  a  week.     The  loading  tymp- 
toni9    arc    profound    deprcaalon,    frcfjuent 
■fliniilaulie,  iiud  iii-^omnia.      A  rlrtiiig  ilioi!  of 
I'Coffce  rcllere.4  this  for  a  time  ;  a  partial  low 
Df  power  orar  the  muscles  occiira,  and    an 
Ltncmuiing  avovlon  tn  laiior.     The  hi.i  ' 
L  JWtion  Im!0OIUv«  rapid  and    lrT<>{:ular.     I  .. 
poptia  of  an  I'xtremo  ner'ous  iTfie  is  pre». 
fnt     iir  ,...*!■  ,,it..rHi  r,„iy  (  tcmporory  rvllcf. 
The  1  "T  and  tb*  hauiU  and 

f*irt  c^jiii.     .1  III'    iiiimmniatloa  I*  likely   lo 


I  occnr;  on  Injnry  to  any  jter*  ■■♦  '^-  ^"^ 

I  the  (tatting  \xiial  tot  lai! 

j  erysipelatous elii' I  *'    j[i«-iu>it  Mi- 

loria  are  (.<oinoi'  i>.     Maay 

I  and  I  '^   lu'u  an  corij  tdsMt} 

exci  coSoc 


.    Tb«  Oisgrri  af  Ibr   PrnvBl 

B0rlal. — Uunuin  cffluiixin  ftnm  thr  tn( ' 
liiidy,   titken    intn    tbe   liuigi    m   ilwrt. 
is   •    «cU  -  reca^Mxl    caaac    of   Amml 

That    U  is  nol,  al  Uie   1-— •     ^r  •» 

from    the    body    dead,    r>, 
Is  putrescent,   it  dilKcuU  to  nfiioc     7w 
following,  taken   from   Johnsoa  as  Tn^ 
icol  Climates  (American  c<ir  i  .-: 

illu^trnllve  nf:  "An  Ain  -^i 


dicil  from  dysentery.  .ns  <a  ihmi 

to  bo  burled.     No  ill _   <   Liu!  \il 

occurred  In  lh«>  fhip  during  W  ^ 
America  to  the  rirer  Tig^ria.     Foiu   u-a  •' 
componied  the  corpocs,  amd  two  mm  k^B 
to  dig  Uie  grave.    I'lif'  Jirypitci«4 

upon  a  vpot  where  a  '  :r  hM  Iimb 

buried  two  or  i' 
wosafterwanl  ■ 

spade  wci.  :ti«  oA»  ■ 

most  drom  >  -th,  tat  lia 

(«o  men  fall  down  -n.    b  •«* 

with  the  grealeit  dii'  :  ibsir  ■» 

panions  could  apiinui'  ufk  la  Anf 

thi'm  from  the  spot  :iii':  uu  up  itw  jkm 
with  earth.  The  two  men  Dov  luunwal » 
little,  and  with    '  ..^  lb*  Wtf 

and  tPtuTT»<-il  •  !  I. 

on  tl  .^l  tbe  I 

tbe  111 

fever,    niih  symptomi   mnaliHug  pt^o 
The  other  two  ii"  n   whci  w.rr 
wore  similarly  n. 
th«pois<iooua<  I. 

would  have  Iw  i  '  I 

lowed  with  the  niit-'ii   "'it',-  in  it.' 
mn  liv  i>iirrnl<iM)  by  thuic  uelr  mi»t-{ 
■  !in  doul  lii  Iw 


*n  I. aril  r»rm  nf  TfUsnrfcj, — ic 
lh«  early  ' 
to  a  dUtur 
ln(  U  rn 
(JrvcUn  Ki'iiii.ii,  .t.: 
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ouijttod  of  two 
acily   oiiiiilar  rarttiam  veaeelt  filled  wick 
er,  cJkcU  iirufiilrj  »llh  a  cwk  tlmt  •ould 
elimrro  an  (.i|Uiil  iiunntity  ol   wuUT  in  ■ 
40  ttial  tliv  whole  ur  any  part  of 
'  s  would  ejcu|io  iu  [ireciai'ly  iIil' 
pcrioJ  friiiu  ImOi  vwsot«,     (Ja  llie  Bur- 
:  nt  each  floated  a  piece  of  cork  support- 
ing an   upright,  niarkej  off   Into  divisiouD, 
uicli  diTlaiiin  haring  a  rortaio  acntitnce  in- 
(criboj  upon  it.     Odo  of    tho   TCMcIa  was 
\     '      '11,   uud   when   vilbvr 
ilcMtu  with  the  other 
nliich  he  held  aloft  itntil 
eamo,  aa  a  aign  that  he 
*aa  ail  ■MoDtiuo.     tin  the  vrmlur  of   tlio 
■aaaa^  lovvtttig  or  nlingoialiing  iho  torch, 
nsik  f«rtT  inunodlatcly  opened  the  uock  of 
bU  faaaal,  aod  »o  left  it  ontil  the  sender  re- 
Sjctilal  Ki*  torch,  when  it  was  at  once  closeil. 
T'     — tieiircT  llicn  pca<l  the  tcntonco  on  the 
u  of  tba  upright  that  wa«  lovel  with 
',  iinil  which,  if  every- 
!  ultti  ciactaC9>4,  cor- 
:\ii  of  tlio  lender,  and  80 
:i>d  mcaaagc 


NOTES. 

Ml'         ~  "  <l,  Iu  the 

Amor'  in  !<iip- 

•  ■'•■  I  iho  Wo- 

tlie  i-l(iso 

I  r-Mipply 

lierc  wait 

.1  to  wipe 

■-:.     This  Hood, 

.  cArrietl  about 

iiinr-  »-  nuH II  M'ater  aii  do  the 

"f  the  prevent  time. 


I 
I 


I  lie 
lul- 

.i;i,!  1!.T. 

I   of    the 


iIm  Or  at  r«^ul(U  •jKuakor,  «ud  a  ad  Xui- 


lowol  by  Bir  Jame«  Paget  aud  Sir  Joeeph 

Lister. 

TiiK  corroi^ijon  of  steel  by  ealt  water  is 
(laid  to  bo  luuch  greater  than  that  uf  irou. 
Mr.  Duviil  Phillips  aloteJ,  in  u  recout  oildrusg 
before  the  Bntl-li  Institute  of  Marine  Eugi- 
ncere,  that  he  had  oxperiuieuted  from  ISM 
to  1888  with  two  plates  of  Bessemer  boiler 
atecl,  two  of  Yorkshire,  and  two  of  B.  B. 
SlulTurdabirc  boiler  iron.  The  platea  itero 
ai  nearly  as  [xj.^feiblc  fii  by  six  by  liiroe 
• '  '    '  lies,  aud  were  kept  immersed  in 

The  results  show  a  proat  diffcr- 
1 :;,  ...  jcn  the  bvhttvior  of  steel  und  iron. 
The  HtecU  Inst  12IJ  per  cent  more  tlian  the 
inins  tlie  hrfl  threv  years,  when  the  pintcs 
were  in  contact;  12 J  per  cent  more  the  sec- 
ond three  rears,  when  they  were  insulated  ; 
and  126  per  cent  luore  for  the  whole  period 
of  seven  years, 

TNLFjiS  snrnc  (if  our  investlgutora  of  bne- 
tcria  arc  mistaken,  there  secm«  to  bo  hardly 
a  iiituutiuii  where  ihciie  minute  organi.inis 
may  not  be  found.  Thiin  Dr.  Chinks  M. 
Crepson  cUiin*  i"  ''"'  'i^ovored  typhoid 
bacilli  in  the  jui'  ;   frotn  «amn  cel- 

ery grown  near  I'  .      '  .  and  the  Johns 

Iliipkins  Ui»ipital  liulk-iiii  for  May,  18tt<l, 
recnnln  some  olwcrviitinns,  by  A.  L'.  Abliott, 
upon  baetcrio  fmuid  in  the  interior  of  larpe 
hailstones  which  fell  during  the  slonn  of 
April  '.ill,  1800. 

The  AustralnMiin  Association  for  the  Ad- 
rancemcnt  of  Science  will  hold  its  third  an- 
nual meeting;  at  Cliri<itchurch,  New  /.ealand, 
bij'inuiuj'.lanuol  V  lli,IK91.  Sir  Jaiiie.i  Hec- 
tor, K.  R.  S.,  will  Buccee<l  Unron  F.  von 
Miillor,  F.  U.  a,,  ns  president,  ond  will  deliv- 
er an  address.  Arrangementii  are  mnkinff 
to  secure  reduced  exciireioii  fare»  ffom  the 
other  Australian  colonicsi,  and  probably  front 
I  (ireat  Britain. 

I  In  hia  lecture  on  eaves,  nt  the  mectini; 
I  of  the  ,^mcriean  .\wociation,  tlie  Rev.  Dr. 
I  Ilovey  etIiiljitLcl  a  photoRraph  made  by  L. 
;  Kaiiiii.  cf  l'.rul'_'eport,  Conu.,  from  an  onli- 

iiarv  negative,  by  means  of  the  ligiht  of  the 

li  re-fly  ( /■.  lalor  p/waiu }. 

I        Ttnt  object  of  ceriniii   crpcrimcnta   do- 

I  norlbcfl  liy  .Mr.  W.  Sharp,  in  the  British  An- 

-as  to  ar.iwer  the  (luc^tiiin.  What 

1  of  the  cubstiincci  called  drills 

ing  body  of  luan  ?    The  conclu- 

1  at  were  the  n-sults  of  cxperi- 

1"  upon  men  in  sound  health,  with 

I  ditlercnt  i|unntitie8  uf  the  same  dnig:s.     In 

I  the  ease  of  fourteen  dnipR  that  were  nned 

j  it  nus  found  that  the  smallest  doses  adniin- 

i.->tered  have  power  to  act  upon  the  livinif  hu- 

■    .    '     <■■•■■■•       '-   -      ■  ■    '  ..pin- 

t   in- 

I  rue- 

and 

V  dis- 

I  tiukt  to  odiuil  of  elosMuCUliuu. 
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As  intonating  sronnm  nn.  ~^:rn  t,y  the 
Rev.  E.  Jone§,  in  the  1  i,  of 

im  uploratiou  of   tin  .in 

Dr-JTcn.     The  firat  chuinUisi,  ihc  uui;  t 
iwl,  is  biitwfit'H  thirty  niid  forty  foot  I 
^n    ■  '  ven  to  thirteen  feci  wide,     kel- 

i  -''^  r«innin3  of  al>oiit  ii  <loxvti  iiifn, 

1  in  two  slnitn.     Among  the  ob- 
JUcuvcred  most  worthy  of  notice  were 

B£  of  a  hearth,  ncoliihic  |ioitii>,  vnri- 

ouKly  ornaincnted  Knd  coated  with  cdareool 
on  the  iujiidc ;  poi-boilcrg  nudr  of  rounded 
il^t  Kith  marlu  of  fire;  piece*  of  eilurisn 
Blatcs  that  may  have  been  used  for  the 
sharpening  of  bone  ituplenient^  ;  und  piccci 
of  ijone,  one  of  which  wiu  undoubtedly 
used  to  ornament  pottery. 

A  coUMrms  has  been  formed  to  pitce  > 
marble  bust  of  Uiehard  Jvftries  in  Salisbury 
^Cathedrul.     It  i«  tu  cost  (71)0,  toward  which 
'  ■ubdcriptiona  are  invited. 

M.  Uarkt  baa  niceeeded  in  photograph- 
r  iof;  the  morcnientd  of  an  animal  under  wa- 
ller, taking;   pruofd  at  the  rate  of  tUty  in  a 
BcconH,  witli  exposures  of  from  jViro  to  jn'nn 
of  a  second.     A  net  of  twelve  photoprnphs 
gives  all  the  phases  of  the  undulations  which 
the  meduaa  imprcssea  upon  ibt  umbrella  of  a 
Jooomotor  apparatus.      Another   scries  cx- 
libitj  a  liquid  leuping  out  of  the  water.     A 
»y  hiis  bccu  t.ikcn  in   profile  while  wiiving 
!  edges  of  its  ilut  body ;  and  the  curious 
'  I  of  progrcuion  of  a  comaiula  hat  been 

A  t«.w  was  annonnced  ueveral  yeara  ago 

by  M.  V.  Neyri'neuf  relutivo  to  llm  flow  of 
fioiiiid  through  thin  cylindrical  pipe»,  wliich 

BroTcfl    idcniicol  with'  the  law  declared  by 

PoUi'uillc   for  the  flow  of   litjuida  through 
apilliifry  tubes.     In  a  laKr  memoir  the  Jor- 

mer   autlior   has    sought    to 

Miinil.1  lo  be  used  and  the  i 

taken   for  pivin?    their  fl"" 
"eharacter.     Fie   al»o   il,       :'        • 
"with  pipes  of  vnrjin^  l,i..;i!i-  aiil 

and  experiment.*  upon  the  effect  of  the  kind 

and  iiutMtanue  of  the  pipe. 

Ma.  St.  Orontii  MiTiar  has  been   up. 
poliili-d  Professor  of  the  Phllosopby  of  Nat- 
al  Tllstory  In  the  UnlTcrmty  of  IxniTaio, 

elgium. 

Pitor.   MARxn  ptre  an  account  to  the 


Tt  !*  .-(.o>.-r,   l„  V^t.  A    yi!m-;  Vir»W'. 


that 

nriiiM 


i  i.     Ill  pii" 
i-n    the    ¥t 


'to  y 
is  a  t\,^-y 


OlIITl 

Miss  llulll^ 
English  botaiUst,  tramlcr,  and 
August  80th.     lief  e«rr<>r  maf 
have  Iwgiin   In    i 
travel  willi  a  vii  ' 


luo,  Ijomeo,  Js' 
Seychelle",  and  1" 
durinj;  twelve  y 
in  oils  and  wutt-; 
toliiM. 
theii 

a  »cri. -,   ,..--...,^.    ..•  ., 

wUich  she  erected  a  gallvry  in 
at  her  own  expense. 

TnnwAS  CAttNULrr,  Prof*)* 
istry  in  the  Unii.^^Hi    i.f    .Hu 
August  27th,  ai  i 
He  was  bom  in  '■i 
brilliant  career  in  (>" 
the    Dalton   <^pmli-ni 
for  his   01  i 
dates  of  tli 

year,  on  ex .i....j 

to  I'rof.  Roji'oc,  and,  I 
became    protcpsoi    iii 
College,  the  No 
Si'irriei',    Kirth   * 


tb. 
■■i't^6*.ieaf« 
d  b«(Ut» 

tjt. 
t- 

■  f.». 

I»Ooli  (>n  ri  tlifO  pIiVfilCAJ  CotmUlDlJ  ©I 

ical  cotiipuunds, 

FinNnn     Ciniktio    RtLrmt,     a 
piUbrd  ehcmUt  and  mleanoln^iM,  f 


weak 


Da.  Famtior  Naksss,  the  Norwegian  e».  I        P«or.  (Um.  Kr-ti-raiK   I 

plYif.  r  Mti.ii;*^  ni-Kifi-i'M.i  iif    In  i-nifc^lnr*  (iP.-i'Il.        I    ItiviT-ifV   of    I 'l;ri '•.  inoiil        \ 
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1  the   otnin   object  of  . 

wiiuii  mil  iji  lo  r'.uili  the  north  pole.  | 
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XL    FROM  BABEL  TO  COMPARATIVE  PHILOLOGY. 
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KS-rauiocBT  or  cobitell  rKiTEBurr. 


PABT  I. 


'c- 


;.ces  which  have  served  as  entering  wedges 

mass  of  ecclesiastical  orthodoxy,  to  cleave  it, 

\ '.,  and  let  the  light  of  Christianity  into  it,  none  per- 

moro  striking  work  than  Comparative  Philology. 

rtuiit  respect  the  history  of  this  science  differs 

jm  liiat  of  any  other ;  for  it  is  the  only  one  whose  results  the- 

logians  liave  at  last  fully  adopted  aa  the  result  of  their  own 

}iea.    This  adaption  teaches  a  great  lesson,  since,  while  it  has 

)y«d   t)  1   ^news  cherished   during  many  centuries. 

bibliged  t:.    i  ....ich  to  accept  conclusions  directly  contrary  to 

plain  letter  of  our  sacred  books,  the  result  is  clearly  seen  to 

'  'lity  rather  than  to  have  hurt  it.    It  has  cer- 

'  clear  our  religious  foundations  of  the  dog- 

latio  roirt  which  was  eating  into  their  structure. 

\.fi  -  result  was  reached,  and  why  the  Church  has  so  fully 

aOOB|  ,  i  shall  endeavor  to  show  in  the  present  chapter. 

In  the  very  beginnings  of  recorded  history  we  find  explana- 
tions of  the  diversity  of  tongues,  and  naturally  such  explanations 
reeort  to  supernatural  intervention.  The  "  law  of  wills  and 
causes,"  formulated  by  Comte,  is  exemplified  here  as  in  so  many 
other  cases.  That  law  is,  that  when  men  do  not  know  the  natural 
cau.<)««  of  things,  they  simply  attribute  them  to  wills  like  their 
own;  thus  they  obtain  a  theory  which  provisionally  takes  the 
placo  of  science,  and  this  theory  is  very  generally  theological. 
Examples  of  this  reoor  to  any  thinking  reader  of  history. 
Tok  szzrin.— 10 
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Before  the  eimplor  laws  of  :> 
supijoserl  to  be  trundlod  out 

stars  hung  up  in  the  firmament  every  night  by  the  ri 
tho  Almighty.    Before  the  laws  of  comets  were  knowi 
thought  to  bo  missiles  hurled  by  an  angry  God  at  a  ^  i 
Before  tho  real  cause  of  lightning  was  known,  it  was 
be  tho  work  of  a  good  God  in  his  wrath,  or  of  evil  spii  .^c,  ^^  ■^,. .. 
malice.      Before  tho  laws  of  meteorologj'  were  known,  it  vm 
thought  that  rains  were  caused  by  the  Ahnigbty  or  bis  angtji 
opening  "the  windows  of  heaven  "to  let  down  up^jn  the  e*rtii 
"  the  waters  that  be  above  the  firmament."    Before  the  law»  gov- 
emin  ?  physical  health  were  known,  diseases  w<  •  «oi«d  to  j 

result  from  the  direct  interposition  of  tho  Almigi    ,         >f8»tiB.' 
Before  tho  laws  governing  mental  health  were  known,  inaaaity 
^Was  generally  thought  to  bo  diabolic  posi^i 

So,  in  this  case,  to  account  for  the  di  .of  tonnes,  thai 

direct  intervention  of  the  Divine  Will  was  brought  in,     Aa  tluaj 
diversity  was  felt  to  be  an  inconvenience,  it  was  attributed  t<] 
will  of  a  Divine  Being  iu  anger.    To  explain  this  anger,' 
hold  that  it  must  have  been  provoked  by  human  sin. 

Out  of  this  conception  explanatory  myths  and  1  --"-'i-  "■ 
thickly  and  naturally  as  elms  along  water-courh 
the  earliest  form  known  to  us  is  found  in  th(  '  ccuool 

Wo  see  it  first  in  the  Chaldean  legend  of  the  '1    .. .  .  .-,  ...*beL 

Tho  inscriptions  recently  found  among  the  ruins  of 
have  thrown  a  bright  light  into  this  and  other  ?• 
and  legends;  the  deciphering  of  tho  characters  i. 
tions  by  Grotefend,  and  the  reading  of  tho  texts  by  Qi 
Oppert,  Sayce,  and  others,  have  given  us  these  ■ 
nearly  in  their  original   form   than   they  appr: 
Scriptures. 

Tho  Hebrew  story  of  Babel,  like  so  many  •  ■  t;il 

sacred  books  of  tho  world,  conjbined  various  •  1'; 

upon  words,  such  as  tlio  history  of  myths  and  legends  frequi 
shows  us,  it  wrought  into  one  fabric  the  earlier 
the  diversities  of  human  speech  and  of  the  great 
Babylon.     The  name  Bnbel  (hah-il)  means  "Gate 
"Gate  of  the  Gods."    All  modem  scholars  of  not--  -■ 
fira&  the  real   significance  of  tho  name;  but   tl 
which  signifies  fo  confound  resembles  somewhat  i 
BO  that  out  of  this  resemblance,  by  one  <if  the  mot .  . 
cesses  in  tho  history  of  myth  formations,  came  to 

■  Anr  one  who  wUhd  to  reallxff  the  nteiUvnil  r]««  of  th*  iUtmI  ponoaal  i 

the  a:>  ;i,no»«Hj»M 

Intl. 


of 


111  mting  iiitcnrBKl. 


xkot  «kcAo(  (Ulit 


d 
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■lliiul  an  ind  ■  .■  proof  that  the  tower  was  connected  with 

■te  sudden  0  ^i.aof  tongues;  and  this  became  part  of  our 

Hieolo^ical  heritage. 

■  li'  ^le  account  runs  as  follows : 

I    ''  ^  >  was  of  ono  language  and  of  one  speech. 

H  "  And  it  came  to  pass,  as  they  jotimeyed  from  the  east,  that 
Bioy  '        '1  plain  in  the  land  of  Shinar ;  and  they  dwelt  there. 

■  "  -  }•  Haid  one  to  another.  Go  to,  let  us  make  brick,  and 
■am  them  thoroughly.  And  they  had  brick  for  stone,  and  slime 
Hnd  they  for  mortar. 

B    "  And  they  said,  Go  to,  let  us  build  tia  a  city  and  a  tower  whose 
H^p  may  reach  unto  heaven ;  and  let  us  make  us  a  name,  lest  we 
Be  scatterwl  abroad  upon  the  face  of  the  whole  earth. 
B    **  And  the  Lord  came  down  to  see  the  city  and  the  tower  which 
Hto  children  of  men  builded. 

B    "  And  the  Lord  said,  Behold,  the  people  is  one,  and  they  have 
BU  one  language ;  and  this  they  begin  to  do :  and  now  nothing 
will  be  restrained  from  them  which  they  have  imagined  to  do. 
B    "  G**  to*  Itft  us  go  down,  and  there  confound  their  language, 
Kiat  thoy  may  not  understand  one  another's  speech. 
B    "So  the  Lord  scattered  them  abroad  from  thence  upon  the 
Moe  of  all  tlio  earth :  aud  they  left  off  to  build  the  city. 
B  "Theroforo  is  the  name  of  it  calknl  Babel;  because  the  Lord 
B* '  *'  ■■        '    '     'iiguage  of  all  the  earth:  and  from  thence 

Hi  1  abroad  upon  the  face  of  all  the  earth." 

■Geoesis,  xi,  l-».) 

B    Thus  far  the  legend  had  been  but  slightly  changed  from  the 

Bulier  Chaldean  form  in  which  it  has  since  boon  found  in  the 

HLmyrian  inscriptiouB.    Its  character  is  very  simple ;  to  use  the 

^rord»  of   the  most  eminent   English-speaking  authority,  Prof. 

Sayce,  of  Oxford,  a  clergyman  of  the  Church  of  England,  "  It 

take^  ':  to  the  age  when  the  gods  were  believed  to  dwell  in 

t.ho  \  i —      .^y,  and  when  man,  therefore,  did  his  best  to  rear  his 

altArs  as  near  them  as  yjossible."    And  the  eminent  professor 

might  have  added  that  it  takes  us  back  also  to  a  time  when  it 

jra«  thought  that  Jehovah,  in  order  to  see  the  tower  fully,  was 

Bbligcd  to  come  down  from  his  seat  above  the  firmament.    In  its 

Br<  '       -■'    >■  I  the  legend  runs,  that  the  gods,  assisted  by 

■1  (he  work  of  the  contrivers  and  introduced 

a  cMversity  of  tongues. 

■  •  •  •'  '  ^0  of  the  building  of  the  tower  there  seems  a 
pt.  ;  among  leading  scholars  that  it  was  erected 
Bfaariiy  aa  part  of  a  temple,  but  largely  for  the  purpose  of  as- 
^^K...:....i  ..\ — vations,  to  which  the  Chaldeans  were  so  devoted, 
^^^'  ir  country,  with  its  level  surface  and  clear  at- 
B^^>fa«-rv,  wua  BO  well  adapted.    Ab  to  the  real  cause  of  its  de- 
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LBtruction,  one  of  the  inscribed  c)4indcrs  ti. 
'times,  speaking  of  a  tower  which  most  of  tL 
gists  identify  with  the  Tower  of  Babel,  reads  as  follows : 

*'  The  building  named  the  Stages  of  the  S-  '        '    '        ^ 
}yia&  the  Tower  of  Borsippa,  hud  been  built  by  .  ng.    Hi 

hud  completed  forty-two  cubits,  but  he  did  not  6ni&h  ita  bead.' 
During  the  lapse  of  time,  it  had  become  mined;  they  had 
taken  care  of  the  exit  of  the  waters,  so  that  rain  and  wot 

enetrated  into  the  brick-work ;  the  casing  of  bunn 
fflwollen  out,  and  the  terraces  of  crude  brick  are  scatten  j 

We  can  well  understand  how  easily  "  the  gods,  ftss  li.j 

t^winds,"  as  stated  in  the  Chaldean  legend,  could  overthrow  a  tu«<<r{ 
'thus  built. 

It  may  be  instructive  to  compare  with  the  explanatory  ni 
developed  first  by  the  Chaldeans,  and  in  a  sli" 
by  the  Hebrews,  various  other  legends  to  exjo 
sity  of  tongues.    The  Hindop  legend  of  the  confusjon.  of  ton^M 
is  as  follows : 

"  There  grew  in  the  center  of  the  earth  tho  wonderf  al '  woi 
tree '  or  '  knowledge  tree.'    It  was  so  tall  that  it  reache<l  alini 
to  heaven.    It  said  in  its  heart :  '  I  shall  hold  my  hf-ail  in  he* 
and  spread  my  branches  over  all  the  earth,  and  gaUn<r  \\\\ 

jgether  under  my  shadow,  and  protect  them,  and  pr 
^f  rom  separating.  But  Brahma,  to  punish  the  pride  of 
off  its  branches  and  cast  them  down  on  the  earth,  when 
up  as  wata  trees,  and  made  differences  of  belief  and 
customs  to  prevail  on  the  earth,  to  disperse  men  upon  . 
Still  more  striking  is  a  Mexican  legend  :  according  ' 
hua,  one  of  the  seven  giants  rescued  from  the  flood,  l»i.;, 
great  Pyramid  of  Cholula,  in  order  to  reach  heaven,  uuiil  '.Lu 
gods,  angry  at  his  audacity,  threw  fire  upon  the  building  tsA 
broke  it  down,  whereupon  every  separate  family  receiTMl  « 
guage  of  its  own. 

Such  explanatory  myths  grew  or  spread  widely  over  tho  cartL 
well-known  form  of  the  legend,  more  like  that  of  t'      f..    i  . 
hns  than  the  Hebrew  later  form,  appeared  among  i 
According  to  this,  the  Aloidw  piled  Mount  OesA  upon  Ulym|ms< 
and  Pelion  upon  Ossa,  in  their  efforts  to  reuch  heaven  and  d 
throne  Jupiter. 

Still  another  form  of  it  entered  the  though: 

that  in  the  golden  age  men  and  beasts  all  i-\ 

guage,  but  that  Zeus  confounded  their  speech  b>' 
proud  and  demanded  eternal  youth  and  immf>rtality.» 


*  Vm  th«  idcnUfioiitioa  of  tho  Tower  of  Rabal  with  tha  "  Btn  KlMnMl"  mdU  l^rai* 
of  Uie  chjr  o(  BonipiM,  toe  Sir  nenry  JlawUniioii,  tad  MpvdAU;  0«OTSl  Soillli,  Awf 
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Bat  naturally  the  version  of  the  legend  which  most  affected 
^[hristendum  was  that  modification  of  tho  Chaldean  form  devel- 
Bped  among  the  Jews  and  embodied  in  their  sacred  books.  To  a 
^^■dng  man  in  tliese  days  it  is  very  instructive.  The  coming 
HPm  of  the  Almighty  from  heaven  to  see  the  tower  and  put  an 
Ibd  to  it  by  dispersing  its  builders,  points  to  the  time  when  his 
n  ;  was  8nppo8f?d  to  be  just  above  the  firmament  or  solid 

p,  .  «)V0  the  earth;  the  time  when  he  exercised  his  beneficent 
ftctivity  in  such  acts  as  opening  "  the  windows  of  heaven  "  to  give 
p.  Iti  upon  the  earth ;  iu  bringing  out  the  sun  every  day  and 

k  3  up  the  stars  every  night  to  give  light  to  the  earth;  in 

Barling  comets,  to  give  warning ;  in  placing  his  bow  in  the  cloud, 
■0  Rive  hope  ;  in  coming  down  in  the  cool  of  the  evening  to  walk 
Ki  Uie  garden  of  Eden  and  to  talk  with  the  man  he  had  made ;  in 
■leeting  one  chosen  man  upon  a  mountain  to  give  him  laws,  and 
■bother  in  the  desert  to  wrestle  with  him. 

■  But  clos<>ly  connected  in  its  effects  with  this  Babel  legend  was 
■wt  of  tho  naming  of  the  animals  by  Adam.  It  was  written  in 
Bne  of  our  two  accounts  of  the  creation  that  Jehovah  came  down 
Kid  brought  all  the  animals  before  Adam,  who  gave  them  their 
Barnes.  This  and  other  indications  of  language,  together  with  the 
iChaldoan  legend,  which,  in  passing  through  tho  Jewish  mind,  be- 
came monotheistic,  supplied  to  Christian  theology  the  germs  of  a 
iiaered  s< '  -    •    ■  •    ,^,     These  gtrms  developed  rapidly  in  the 

■jrarm  atn      ,  ition  and  ignorance  of  natural  law  which 

■orvwiod  tho  early  Christian  Church  ;  and  so  there  grew  a  great 

^^^Miti«a,  p.  Vt.    For  ■  different  riew,  see  Lenormiint,  Ilistoire  Ancienne  de  I'Orlcnt, 

^^^Btak  1 1 S.     Fur  aome  of  ibeae  inacriptions  diaoovercd  knd  rend  b;  George  Smith,  see 

^^^K*Id<an  AccoanI  of  OeDerit,  New  York,  1876,  pp.  160-IC!.     For  tlie  aUtcineot  re- 

^BSb%  lbs  origin  of  the  word  Babel,  see  Er^h  and  OrUbcr,  article  Babel ;  also,  the  Rev. 

VtoL  A.  H.  Rarcc,  In  (he  Ute«t  edition  of  the  Encvelopirdia  Britannica ;  also  Colon!>o, 

Fmtstcucb  '    i'qI.  if,  p.  208;  also  John  Fislce,  Mnha  and   Myth-makers,  p.  73; 

■Im  UaMni  ■■-«  Ancienne  de  I'Oricnt,  Pnriti,  I8H),  rol.  i,  pp.  IIS  rt  trtf.     A»  to 

|b«  character  and  purp<M(<  of  the  i^rcat  tower  of  the  Temple  of  Belus,  sec  8milh'i)  Bible 

Dlc(ieiuu7,  article  Babel,  quoting  Diodorus;  al.«o  Knwiiniion,  especlallr  in  Journal  of  the 

AWatic  &<{et!'  for  1861  ;  alM  &aj(x,  Itcligion  of  the  Ancient  Gab^lunians  ({libbcrt  Lect- 

-uiva  for  ltfi<7),  IxMidon,  1S77,  chap,   ii  and   elfwwhere,  espvciall)-  pp.  08,  897,  407;  alao 

■aa  Daoc4cer,  Hlator;  uf  Antiquitr,  Abbott's  tranflalion,  vol.  ii,  chaps.  II  and  iii.     For 

BhniUr  Irp'ndf  In  other  parta  of  (he  world,  see  Dclttch ;  alto  Humboldt,  American  Re- 

fttirclK*;  al»o  llrlnton,  Mytlip  i«f  the  New  World;  aUo  Colcnuo,  a*  abore.     The  Tower  of 

Cbolala  ia  well  known,  Imvina;  b'eii  described  hj  ttumboldt  and  Lord  Kingsborouph.    For 

raperb  eaj^viogi  choiring  the  rIew  of  Babel  aa  developed  b;  the  theological  ima^!nn> 

ticm,  M«  K'  ■'■*   Buhel,  .\m»terdam,   1<J7B.     Fur  the  Law  of  Wil!.<*  and  Causes, 

Witti  i1bO<u  1 1  '  ""II   iilatcil,  "cc  Pcnttie  rronier,  Civiliration  and  Proi^reas,  Lon- 

^^HU8R,  pp.  1  i  '.:7s.   For  Tlnto,  see  the  Pulit.,  i!73,  ed.  Steph.,  and  ei^ewliero 

^^^■n  Krwh  u  ,  article  Babylon.     For  a  pooil  general  statement,  fee  Bible 

^^^^L  N*w  York,    ISriS,  chap.  iii.     For  Aristotlc'a   #tnini:c  want  of   intercut    io   any 

^^^^■atino  nf  the  varicUva  of  human  speech,  »ee  llai  Unllcr,  Lectures  on  the  Svieuoe  of 

^^^B^c,  Londoo,  liH,  teriei  i,  chap.  !▼,  pp.  128-125, 
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;hodox  theory  of  language,  strong  and  i\\ 

lasted   throughout  Christendom   for   i 
years. 

There  had,  indeed,  come  into  human  ihc'' 

iriod  some  suggestions  of  the  modern  - 

Lucretius  had  proposed  a  theory,  inadequate  inde 

lointing  very  directly  toward  the  truth,  as  f oUovrs :  " 
impelled  man  to  try  the  various  sounds  of  the  tongue, 
struck  out  the  names  of  things,  much  in  the  same  way  as  ' 
ability  to  speak  is  seen  in  its  turn  to  drive  children  ^ 
gestures."    But,  among  the  early  fathers  of  the  Ch 
one  who  seems  to  have  caught  an  echo  of  this  truth  who  SU  i 
cry  of  Nyssa ;  as  a  rule,  all  the  other  great  founders  uf 
theology,  as  far  as  they  expressed  themselves  ou  the  subjc 
the  view  that  the  original  language  spoken  by  the  -' 

given  by  him  to  men  was  Hebrew,  and  that  from  l i 

languages  were  derived  at  the  destruction  of  the  Tower  of 

This  doctrine  was  especially  upheld  by  Oi ' 

St.  Augustine.    Origen  taught  that  "the  la  ^      ^     ,, 

first  through  Adam,  the  Hebrew,  remained  among  that  portion] 

mankind  which  was  assigned  not  to  any  ant;  '  '    ' 

portion  of  God  himsolf."    St.  Augustine  d< 

other  races  were  divided  by  their  own  peculiar  laiiguaged,  Hel 

family  preserved  that  language  which  is  not  unr^ 

lieved  to  have  boon  the  common  language  of  the  rai . 

this  account  it  was  henceforth  called  Hebrew,    fit.  Jerome 

"  The  whole  of  antiquity  affirms  that  Hebrew,  in  which  the 

Testament  is  written,  was  the  beginning  of  all  human  speer-li." 

Amid  such  great  authorities  aa  these  even  < 
struggled  in  vain.     He  seems  to  have  taken  ;..     . 
earnestly,  and  to  have  used  not  only  argument  but  ridicul 
insists  that  God  does  not  speak  Hebrew,  an>l 
used  by  Moses  was  not  even  a  pure  dialect  <  ■: 
guages  resulting  from  "  the  confusion."    He  makes  luon  the 
ventor  of  speech,  and  resorts  to  railb  i 
opponent  Eunomius,  he  says  that  "  \n\ 
and  abject  garrulity,"  he  will   "note  a  few  things  which 
thrown  into  the  mid.st  of  his  useless  or  W'     '      "  ' 

he  represent-s  Gofl  toadiing  words  nnd  nam- 
sitting  before  them  like  some  pedagogue  ur  gntmmar  mastc 

But,  naturally,  the  great  antV"*- '"fOrigen    ' '   \| 

tme  prevailed;  the  view  t:  ;  by  Lu 

St.  Gregory  of  Nyssa,  died  out,  and  "  always,  evi 

by  all "  in  the  Church  the  doctrine  was  received  ■ 

RUAge  spoken  by  the  Almighty  was  Hebrew ;  thai 

by  him  to  Adam,  and  that  all  other  languages  on  the  Imm  \ 
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latod  from  it  at  the  dispersion  attending  the  destruc- 
Tower  of  Babel.* 
idea  threw  out  roots  and  branches  in  every  direction, 

R eloped  ever  into  new  and  strong  forms.  As  all  scholars 
,  the  vowel  points  in  the  Hebrew  language  were  not 
itil  at  some  period  between  the  second  and  tenth  cent- 
in  the  early  Church  they  soon  came  to  be  considered 
\  of  the  great  miracle — as  the  work  of  the  right  hand  of 
mighty ;  and  never  until  the  eighteenth  centiu-y  was  there 
Dubt  allowed  about  the  divine  origin  of  these  rabbinical 
>ns  to  the  text.  To  hesitate  in  believing  that  these  points 
Jotted  by  the  very  hand  of  Qod  himself  came  to  be  con- 
\  a  fearful  heresy. 

\  series  of  battles  between  Theology  and  Science  in  the  field 
\-0  philology  opened  just  on  this  little  point,  appar- 
;uificant — the  direct  divine  inspiration  of  the  rab- 
lotuation.  The  first  to  impugn  the  divine  origin  of 
i  and  accents  appears  to  have  been  a  Spanish 
13  Martinus,  in  his  Pugio  Fidei,  or  Poniard  of 
lith,  which  he  put  forth  in  the  thirteenth  century.  But 
I  his  doctrine  disappeared  beneath  the  waves  of  the  ortho- 
1,  and  apparently  left  no  trace.  For  nearly  three  hun- 
longer  the  full  sacred  theory  held  its  ground ;  but 
aning  of  the  sixteenth  century  another  glimpse  of 
given  by  a  Jew,  Elias  Levita,  and  this  seems  to 
[ad  some  little  effect,  at  least  in  keeping  the  germ  of  scien* 
tatik  ulivo. 

^^kormation,  with  its  renewal  of  the  literal  study  of  the 
Itres,  and  its  transfer  of  all  infallibility  from  the  Church 

M'apacy  to  the  letter  of  the  sacred  books,  did  not  abate 
r  intensified  for  a  time  the  devotion  of  Christendom  to 
1  theory  of  language.  Only  on  this  one  question — the 
je  Hebrew  points — was  there  any  controversy,  and  this 
It  began  to  be  especially  noted  that  these  vowel 
Ihe  Hebrew  Bible  seemed  unknown  to  St.  Jerome  and 
era;  and  on  this  ground,  supported  by  a  few  other  au- 

jiu'a  KUMment,  Me  the  Do  Rcnim  Xatiirn,  lih.  t,  Monro's  edition,  with 
Imbridgi',  188«,  toI.  iii,  p.  HI.  For  llie  opinion  of  Gregory  of  Kyass,  Me 
lite  dcr  Spmchwifscnscliaft  In  Pcutsclilinil,  Miinchcn,  1860;  p.  179;  tnd 
cilMl,  we  flregory  nf  Nywa  in  liia  Contra  Eunomium,  xii,  Patr.  Oraeca, 
oL  il,  p.  10*3.  For  St,  Jerome,  «cc  the  Epistle,  xviii,  p.  3fi5,  UIgnc,  tome 
18,  For  dutlon  from  St.  Angristinc,  see  the  City  of  God,  Dod'a  translation, 
ft,  TriL  11,  p.  J 22.  For  dution  from  Origcn,  see  Homily  li,  dted  by  Qnichard 
to  riUrrronle  <ityrool<>gi(iuc,  Paris,  1631.  lib.  rrl,  c.  li.  For  absolutely  coi»- 
l»  that  the  Jews  dcrivit]  the  \\r.\w\  and  other  legends  of  tiicir  sacred  books 
(AatdeaiM,  loe  George  Sniiiii,  Chnldcan  Aoroimt  of  Genesis, /xumm  ;  but  espe- 
\  ■  Bort  candid  thoneb  eridently  eomcwhat  reluctant  souiiiuDg  up,  see  page  291. 
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thorities,  some  earnest  men  ventured  to  think  ^'^ 

original  revelation  to  Adam.    Zwiugli,  so  h. 

the  Reformers  in  other  respects,  was  equally  so  in  this.     Whii» 

not  doubting  the  divine  origin  and  preservation  of  *'     ''  '  — 

[language  as  a  whole,  he  denied  the  antiquity  of  the  \ 
demonstrated  their  unessential  character,  and 
that  St.  Jerome  makes  no  mention  of  them.    i... 
the  refuge  of  those  who  shared  this  heresy. 
But  the  full  orthodox  theory  remain" '' 

vast  majority  both  of  Catholics  and  Proi, _.     .  .    - 

the  attitude  of  the  former  is  the  imposing  work  of  the  canoo  )1a- 
rini,  which  appeared  at  Venice  in  160.3,  under  th'  '  "  '  .h's 
Ark;  A  New  Treasury  of  the  Sacred  Tongue.  ks 

begin  with  the  declaration  that  the  Hebrew  tongue  was  "  dlviooly 

linspirod  at  the  very  beginning  of  the  world,"  iujI  '^      "     '  "  o  i« 

f  steadily  maintained  that  tlii8<livine  inspiration  fc-\ 
to  the  letters  but  to  the  vocal  punctuation. 

Not  before  the  seventeenth  century  was  well  n-  ^  -  • 
find  a  thorough  scholar  bold  enough  to  gainwiy  t 
doctrine.    This  new  assailant  was  Capellus,  Professor  of  Hebrew 
at  Saumur;  but  even  he  dared  not  put  forth  his  nr""-  •  •■♦  in 
France.    He  was  obliged  to  publish  it  in  Holland,  an  -if 

such  obstacles  were  thrown  in  his  way  that  it  was  ten  yeara  before 
he  published  another  treatise  of  importance. 

The  work  of  Capellus  was  received  by  very  many  open-miDdtiii 
scholars  as  settling  the  question,  and  among  thi-go  was  Hugo 
Orotius.  But  many  theologians  felt  this  view  to  be  a  blow  at 
the  sanctity  and  integrity  of  the  sacred  text;  and  in  164S  tiie 

Lgreat  scholar,  John  Buxtoi-f,  rose  to  defend  tT 

rin  his  Anticritica  ho  brought  all  his  stores  of  ' 
the  doctrine  that  the  rabbinical  points  and  accents  had  been  jotted 
down  by  the  right  hand  of  God. 

The  controversy  waxed  hot ;  aoholars  like  Vosa  and 
Walton  supported  Caf»ellus.    Wasmuth  and  many  othera  of 

were  as  fierce  against  him.     The  Swiss  Prr*    '■•■  • -     --qyt. 

cinlly  violent  on  the  orthwlox  side.    The  C-  ^%, 

in  1078,  by  a  special  canon,  forbade  that  any  mi. 
received  into  their  jurisdiction  until  he  pubi''  ■  >^ 

the  Hebrew  text,  as  it  to-day  exists  in  the  >  >^| 

both  as  to  the  consonants  and  vowel  poii  '  i^H 

While  in  Holland  so  great  a  man  as  ii  :^     ...  {H 

tho  view  of  Capellus,  and  while  in  France  the  c  ifl 

|«cholar  Richard  Simon,  ii'  :^| 

rt<xik  similar  ground  ag;i  ^^1 

punctuation,  there  was  arrayed  against  them  a  body  appor^^l 
ovorwhelming.    In  France,  Bossuet,  the  greatent  thcologiaa  IB 
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ce  has  ever  produced,  did  his  best  to  crush  Simon.    In  Ger- 

fjWasmuth,  professor  first  at  Rostock  and  afterward  at  Kiel, 

Tied  his  "  Vindiciffl  "  at  the  innovators.    Yet  at  this  very  mo- 

ent  the  battle  was  clearly  won ;  the  arguments  of  Capellus  were 

refragable,  and,  despite  the  commands  of  bishops,  the  outcries  of 

ologians  and  the  sneering  of  critics,  his  application  of  strictly 

antific  observation  and  reasoning  carried  the  day. 

Yet  a  casual  observer,  long  after  the  fate  of  the  battle  was 

illy  settled,  might  have  supposed  that  it  was  still  in  doubt.    As 

1  not  unusual  in  theologic  controversies,  attempts  were  made  to 

ilvanize  the  dead  doctrine  into  the  appearance  of  life.    Famous 

ttong  these  attempts  was  that  made  as  late  as  the  beginning  of 

eighteenth  century  by  two  Bremen  theologians,  Hase  and 

len.    They  put  forth  a  compilation  in  two  huge  folios  simul- 

neously  at  Ley.den  and  Amsterdam,  prominent  in  which  work 

I  the  treatise  on  The  Integrity  of  Scripture,  by  Johann  Andreas 

ozius.  Professor  of  Oriental  Languages  and  Senior  Member  of 

he  Philosophical  Faculty  of  Jena.    To  preface  it,  there  w^as  a 

i)niial  and  fulsome  approval  by  three  eminent  professors  of  the- 

Hogy  at  Leyden.    With  great  fervor  the  author  pointed  out  that 

Migif'U  itself  depends  absolutely  on  the  infallible  inspiration, 

oth  verbal  and  literal,  of  the  Scripture  text " ;  and  with  impas- 

ned  eloquence  he  assailed  the  blasphemers  who  dared  question 

i  divine  origin  of  the  Hebrew  points.    But  this  was  really  the 

i>l  great  effort.    That  the  case  was  lost  is  seen  by  the  fact  that 

nzius  felt  obliged  to  use  other  missiles  than  arguments,  and 

eciaUy  to  call  his  opponents  hard  names.    From  this  period 

te  old  sacred  theory  as  to  the  origin  of  the  Hebrew  points  may 

I  coasideretl  as  dead  and  buried. 

But  the  war  was  soon  to  be  waged  on  a  wider  and  far  more 
llportant  field.     The  inspiration  of  the  Hebrew  punctuation 
Inng  been  given  up,  the  great  orthodox  body  fell  back  upon 
remainder  of  the  theory,  •and  intrenched  this  more  strongly 
;  ever — the  theory  that  the  Hebrew  language  was  the  first  of 
lages,  spoken  l)y  the  Almighty,  given  by  him  to  Adam, 
litted  through  Noah  to  the  world  after  the  Deluge,  and 
(hat  the  confusion  of  tongues  was  the  origin  of  all  the  other  lan- 

fg;e(i  of  the  earth.  In  giving  account  of  this  new  phase  of  the 
ggli".,  it  is  well  to  go  back  a  little.  From  the  revival  of  learn- 
and  the  Reformation  had  come  the  renewed  study  of  Hebrew 
In  the  fifteenth  and  sixteenth  centuries,  and  thus  the  sacred  doc- 
trine regarding  the  divine  origin  of  the  Hebrew  language  received 
itional  authority.  All  the  early  Hebrew  grammars,  from  that 
?nchlin  down,  assert  the  divine  origin  and  miraculous  claims 
[ebrew.  It  is  constantly  mentioned  as  "  the  sacred  tongue  " — 
lingua.    In  1506  Reuchlin,  though  himself  persecuted  by  a 
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large  faction  in  the  Church  for  advanced  views,  rcit;rs  uj  heorew 
as  "  spoken  by  the  mouth  of  God." 

This  idea  was  X'opularized  by  the  1508  edition  of  the  MargwiU 
Philosojihica,  published  at  Strasburg.  That  work — '  '*  nio 
cessivB  editions  a  mirror  of  human  knowledge  at  the  tbt 

middle  ages  and  the  opening  of  modern  times — i  iri. 

ous  introduction  to  the  study  of  Hebrew.  In  thi.!  ..  >..  ..^-....ral 
that  Hebrew  was  the  original  speech,  "used  between  God  uiil 
man  and  between  men  and  angels."  Its  full-p.igo  frontiapiwe 
represents  Moses  receiving  from  God  the  tables  of  stono  writtun 
in  Hebrew;  and,  as  a  conclusive  argument,  it  renunds  us  tlial 
Christ  himself,  by  choosing  a  Hebrew  maid  for  his  niothar,  made 
that  his  mother-tongue. 

It  must  be  noted  here,  however,  that  Lutlier,  in  one  of  thou 
outbursts  of  strong  sense  which  so  often  appear  in  his  can«r, 
enforced  the  explanation  that  the  words  "  God  euid  "  had  uothing 
to  do  with  the  voice  or  articulation  of  human  lau^age.  BtOl, 
he  evidently  yielded  to  the  general  view.  In  the  Roman  Ch 
at  the  same  period  we  have  a  tyjiical  example  of  the  tbeo] 
method  in  the  statement  by  Luther's  great  opponent,  Cajftan, 
that  thetliree  languages  of  the  inscription  on  theor  ="  ■  *■  Calvary 
"  were  the  representatives  of  all  languages,"  and  1  us  the 

reason  for  this  the  fact  that "  the  number  three  denoted  ptirfec* 
tion." 

In  1538  Postillus  made  a  very  important  emdeavor  at.  a  com- 
parative study  of  languages,  but  with  the  orthodox  assn 
that  all  were  derived   from   one  source,  namely,  tb«'    r 
Katurally,  Comparative  Philology  blundered  and  etii ,  i  ii 

this  path  with  endless  absurdities.  The  most  amazm{{  uffoitl 
were  made  to  trace  back  everything  to  the  eaored  Ian, 
English  and  Latin  dictionaries  appeared,  in  which  every  trofd 
was  traced  back  to  a  -  1  Hebrew  root.    ^' 

too  absurd  in  this  at  . .  square  Scienct- 

was  declared  that,  as  Hebrew  is  written  from  right  to  l«f1^  tt 
might  be  read  either  way,  in  order  to  prr.'^         -    .^;-i-,  a   _-   i.. 
mology.    The  whole  effort  in  all  this  80<i 
to  find  what  the  truth  is;  not  to  see  how  the  vji 
are  to  Im?  classified,  or  from  what  source  they  are  4. ,. 
but  to  dnmonstrato  what  was  supposed  necessary  to  ti. 
trtith  of  Scripture,  namely,  that  all  languages  aro  d«innid  from' 
the  Hebrew. 

This  stumbling  and  blundering,  under  the  Hwav  of  this  o: 
dox  necessity,  is  seen  among   the  fn; 
Earope.    About  the  middle  of  the  .'^   .        .., 
Swiss  scholar,  Conrad  Geaner,  beginning  his  if 
'  Whilu  of  all  languages  Hebrew  is  the  finrt  and  ulUtttt,  ol 
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DD  pure  and  unmixed,  all  the  rest  are  much  mixed,  for  there  is 
which  has  not  some  words  derived  and  corrupted  from 
terew." 

I  Typical,  as  we  approach  the  end  of  the  sixteenth  century,  are 

I  utterances  of  two  of  the  most  noted  English  divines :  First 

[these  may  be  mentioned  Dr,  William  Fulke,  Master  of  Pem- 

bke  Hall,  in  the  University  of  Cambridge.    In  his  Discovery 

of  the  Dangerous  Rock  of  the  Romish  Church,  published  in  1580, 

he  speaks  of  "  the  Hebrew  tongue,  .  .  .  the  first  tongue  of  the 

world,  and  for  the  exceUeucy  thereof  called  '  the  holy  tongiie.' " 

Yet  more  strong,  eight  years  later,  was  another  eminent 
dirine,  Dr.  William  Wliitaker,  Regius  Professor  of  Divinity  and 
Maiiter  of  St.  John's  College  at  Cambridge,  In  his  Disputation 
on  Holy  Scripture,  first  printed  in  1588,  he  saya :  "  The  Hebrew  is 
the  most  ancient  of  all  languages,  and  was  that  which  alone  pre- 
Tftiled  in  the  world  before  tlie  Deluge  and  the  erection  of  the 
Tower  of  Babel.  For  it  was  this  which  Adam  used  and  all  men 
Wore  the  Flood,  as  is  manifest  from  the  Scriptures,  as  the 
others  testify."  He  then  proceeds  to  quote  passages  on  this 
Irject  from  St.  Jerome,  St.  Augustine,  and  others.  He  cites  St, 
ysostom  in  support  of  the  statement  that  "  God  himself 
m\  the  model  and  method  of  writing  when  he  delivered  the 
'  written  by  his  own  finger  to  Moses."  * 


I*  For  the  whole  icriptural  argument,  embracing  the  various  tests  on  which  the  .Sacred 
'  of  Philology  woM  founded,  with  the  uae  made  of  such  texts,  gee  Benfcy,  Ge- 
der  Sprochwiasenscholt  in  Deutscblsnd,  Miinchen,  1869,  pp.  22-26.  As  to  the 
I  of  the  Towel-points,  tee  Benfey,  as  above  :  he  holds  that  they  began  to  be  initerted 
t  leoond,  and  that  the  process  lasted  until  about  the  tenth  cenlurj  a.  p.  For  Ra;- 
I  ood  hU  rngio  Fldd,  see  6.  L.  Dauer,  Prolegumena  to  his  Revision  of  Glassius'a 
Sacra,  Leipaio,  1796;  see  especially  pp.  8-U,  in  tome  ii  of  the  work.  For 
■ee  Trsef.  in  Apol.  comp.  Jesalio  (Opera  ill):  Cf.  e.  g.  Morinna,  De  Llngiia 
,  p.  447.  For  Marinl,  see  his  Area  Noe:  Thesaurus,  LinpujB  Fanctir,  Vcnet.,  1893, 
Morpedally  the  preface.  For  general  account  of  Capellus,  sec  0.  L.  Bauer,  in  his  Pro- 
l^NMoa,  as  above,  Leipsic,  1795,  vol.  il,  pp.  8-14.  Hia  Arcanum  Premetationis  Revo- 
kUn  via  brongfat  out  at  Lcydcn  in  1824;  bis  Critica  Saero  ten  years  later.  See  on 
Aydhi  asd  Swiss  theologaes,  Wolfius,  Bibliotheca  Nebr.,  tome  ii,  p.  27.  For  the 
M^BIc^  lee  Schnedermann,  Die  Controver.'ie  dcs  Lndovicus  Capellus  roit  dcro  Buxtofon, 
Uttdl,  1879:  cited  In  article  ITebrew,  in  Encyclopirdla  Britannlea.  For  Wasniuth,  see 
Soncuc  Hchraictc  Scriptunr,  Rostock,  1664.  For  Rcuchlln,  see  the  dedl- 
preface  to  his  Rudimenta  Hcbraica,  Pforzheim,  IBOfl,  folio,  in  which  he  speaks 
i  divina  scriptura  dicend!  genus,  quale  oa  Dei  locutum  est"  The  statement  in 
Ita  Philosophies  as  to  Hebrew  is  doubtless  based  on  Reuchlin's  Rudimenia  He- 
I  It  quotes,  and  which  first  appeared  in  IBOB.  It  is  significnnt  that  this  pcction 
■red  from  the  )[an:nrita  in  the  following  editions ;  but  this  disappearance  is  easily 
vhcn  wc  recall  the  fact  that  Gregory  Reysch,  its  author,  having  become  one  of 
I  tVimadssinn  to  judge  Reuchlin  in  his  quarrel  with  the  Dominicans,  thought  it 
ttidc  with  the  latter,  and  therefore,  doubtless,  considered  it  wise  to  suppress  all 
Rcuchlin's  influence  upon  his  beliefs.  All  the  other  editions  of  the  Margarila 
By  poaaeaaloB  are  content  with  teaching,  under  the  head  of  the  Alphabet,  th&t  tlie 
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This  8ftcri'<l  tlicory  f-ijtorcd  the  nevei  • 
force,  and  »«>ni«  to  have  swept  everythJ!.^ 
commeotstors.  Catholic  and  Protestant,  accepted  and  dr 
it.    Ore;.'         •  '■    '    '■         >  "  •     '      • 

favorixig 
who  ■would  modify  it. 

In  1C06  Stephen  Oiiichard  built  new  bnttr    - 
olic  France.     He  explains  in  his  preface  tL.it  lii.> 
make  the  reader  see  in  the  Hebrew  word  nut  only  th- 
Latin,  hut  also  the  Italian,  the  Spanish,  the  French,  tiir  tji 
tho  Fleming,  the  English,  and  many  others  from  all  laagTMcw* 
As  the  merest  tyro  in  jihilology  can  now  see,  the  (treat  d 
that  Guichard  encounters  is  in  getting  from  the  TT..!^. -,  ...  ,^ 
Aryan  group  of  languages.    How  lie  meets  tliis  d  majr  be 

imagined  fmm  his  statement,  as  follows:  "A 
of  words  by  addition,  subtraction,  and  inver£:  ..  -  .    .„    ....  _, .. 
ia  certain  that  this  can  and  ought  thus  to  be  done,  if  we  wuoU 
fi     !  ■  "      l;  which  bee  • 

c  -I  wrote  from 

and  others  from  left  to  right.    All  the  learned  recognize  saclt 
derivations  as   necessary ;  .  .  .  and  .  .  .  >  •  ' .   otherwiM  OM 

could  scarcely  trace  any  etymology  back  t  w.** 

Of  course,  by  tliis  method  of  pliilological  juggling,  anytliisg 
could  be  proved  which  the  author  thought  necessary  to  TrmjnUiTi 
his  pious  theory. 

Two  years  later,  Andrew  Willett  published  at  London  bil 


I! 
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''..  or  Six-fold  Commentary  upon  Genesis. 
'.  the  one  language  of  all  mankind  in  the  ! 
the  Hebrew  tongue  preserved  still  in  Hebor's  family." 
takes  pains  to  say  that  the  Tower  of  Babel  "  was  not  ?= 
Bel  lis,  as  some  have  imagined,  but  of  confusion,  for  so  i 
Word  hiiTlal  sigtiifieth  ";  and  he  quotes  from  St.  Chr>s<.wtum  hi 
Btrungthen  his  position. 

In  1C27  Dr.  Constantino  I'Empereur  wa«  indncted  inio  tbt 
chair  of  Philosophy  of  the  Sacred  Language  In  the  Ur 

Ilolitrw  li'tOrn  wore  IrnTntivl   by   AOam.     On  l<nlhcr'»   ■ 
•<i«  Farrnr,   I^nngiin)^   nnil   liaocnaKca.      For  ■  mo«l   ».vi 
clnnliinp  ojiinioM  at  the  RrfonuatioD,  »ce  Mm  Miillcr,  o»  •In*' 
UUilcr  unil  lUmfej  note,  M  aiicoialtj  Iniporlant,  the  dlffrr-'w  ' 
■nd  tho  ftuciont  IxnthMii  ricft  rpganltiig  "  iMi-hAritnii.'' 
p.  127,  »li(l  Htuiffy,  »«  rIiotc,  p.  170  rf  ttq.      for  *  Ti'17  r. 
»t  an  earlr  ptrioil.  mt  Henfe>-.  p.  IM59.     For  qantallon  bri' 
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yiien.    In  his  iuaugural  oration  on  The  Dignity  and  Utility 
^the  Hebrew  Tongue,  ho  puts  himself  emphatically  on  record 
nvor  of  the  divine  origin  and  miraculous  purity  of  that  Ian- 
BBge.    "  Who,"  he  says,  "  can  call  in  question  the  fact  that  the 
IjHtbrow  idiom  is  coeval  with  the  world  itself,  save  such  as  seek  to 
I  vainglory  for  their  own  sophistry  by  obscuring  the  truth  ?  " 
[Two  years  after  Willett,  in  England,  comes  the  famous  Dr. 
jhtfoot,  one  of  the  renowned  scholars  of  his  time  in  Hebi-ew, 
eck,  and  Latin ;  but  all  his  scholarship  was  bent  to  suit  theo- 
[ical  requirements.    In  his  "  Enibhin,"  or  Miscellanies,  pub- 
bed  iu  16-29,  he  goes  to  the  full  length  of  the  sacred  theory, 
Dgh  we  begin  to  see  a  curioxis  endeavor  to  get  over  some  liu- 
itic  difficulties.    One  passage  will  serve  to  show  both  the  ro- 
Qess  of  his  faith  and  the  acuteness  of  his  reasoning,  in  view 
I  difficulties  which  scholars  now  began  to  find  in  the  sacred 
ory:  "Other  commendations  this  tongue  (Hebrew)   needeth 
pe  than  what  it  hath  of  itself ;  namely,  for  sanctity  it  was  the 
ae  of  God;  and  for  antiquity  it  was  the  tongue  of  Adam, 
he  first  founder,  and  Adam  the  first  speaker  of  it  ...  It 
with    the  world  and  the  Church,  and  continued  and  in- 
in  glory  till  the  captivity  in  Babylon  ...  As  the  man  in 
,  that  through  sickness  lost  his  memory  and  forgot  his  own 
De,  80  the  Jews,  for  their  sins,  lost  their  language  and  forgot 
lir  own  tongue  .  .  .  Before  the  confusion  of  tongues  all  the 
rid  spoke  their  tongue  and  no  other  ;  but,  since  the  confusion 
(the  Jews,  they  speak  the  language  of  all  the  world  and  not 
^ir  own." 

I  But  just  at  the  middle  of  the  century  (1657)  came  in  England 
ampion  of  the  sacred  theory  more  important  than  any  of 
-Brian  Walton,  Bishop  of  Chester,     His   Polyglot  Bible, 
its   prolegomena,  dominated   English   scriptural  criticism 
Dughout  the  remainder  of  the  century.    He  begins  his  great 
by  proving  at  length  the  divine  origin  of  Hebrew,  and  the 
ivation  from  it  of  all  other  forms  of  speech.    He  declares  it 
[>bable  that  the  first  parent  of  mankind  was  the  inventor  of 
;."    His  chapters  on  this  subject  are  full  of  interesting  de- 
He  says  that  the  Welshman,  Davis,  had  already  tried  to 
the  Welsh  the  primitive  speech ;  Wormius,  the  Danish ; 
Ierios,the  German ;  but  the  bishop  stands  firmly  by  the  sacred 
)ry,  declaring  that  "  even  in  the  New  World  are  found  traces 
le  Hebrew  tongue,  namely,  in  New  England  and  in  New  Bel- 
where  the  word  Aguarda  signifies  earth,  and  the  name 
jh  is  found  among  the  Hurons."    As  we  have  seen.  Bishop 
I  had  been  forcetl  to  give  up  the  inspiration  of  the  rabbini- 
i  punctuation,  but  he  seems  to  have  fallen  back  with  all  the 
tenacity  on  what  remained  of  the  great  sacred  theory  oi 
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Llauguage,  and  to  have  become  its  leading  champion  amobg  £a^ 

rlish-speaking  peoples. 

At  this  same  period  we  have  the  same  dc>ctrino  pnt  forth  \if 

Lgreat  authority  ill  Germany.     lu  1057  An  ^  nb 

Piis  inaugural  address  as  Professor  of  Sac  I  D«iui 

the  Theological  Faculty  at  Wittenberg.  All  his  tfforta  are  gi 
to  making  Luther's  old  university  a  fortress  of  \\  "  do 
theory.  His  address,  like  many  others  in  various  par; 
shows  that  iu  his  time  an  inaugural  with  any  save  an  oi 
statement  of  tho  theological  platform  would  buwriy  bavo 
tolerated.  There  are  fow  things  in  the  past  to  the  eenti: 
mind  more  pathetic,  to  the  philosophical  mind  more  natuntl,  aol 
to  the  progressive  mind  moro  ludicrous,  than  most  addresses  ca 
such  occasions  before  assemblages  of  le&med  theologians  at  hifh 
festivals  of  great  theological  schools.  The  audience  has  generally 
consisted  mainly  of  estimable  elderly  gentlemen,  who  reeetTedj 
their  theology  in  their  youth,  and  who  iu  their  old  aire  h»T( 
watched  over  it  with  jealous  care  to  see  that  it  is  ^' 
protected  from  any  fresh  breeze  of  thought.    K:'  .  .      -a, 

theological  professor  inaugurated  under  these  circumstanco*  h 
endeavored  to  X'ropitiato  his  audience.  Sennert  goes  to 
lengths  both  in  this  and  in  his  grammar,  published  nine  yarn 
later,  for,  declaring  the  divino  origin  of  Hebrew  to  bo  qnit«  le- 
yond  controversy,  he  says:   "Noah  receive*!  it   '  .    i^-^ 

parents,  and  guarded  it  in  the  midst  of  the  wai 
Peleg  saved  it  from  the  confusion  of  tongues." 

The  same  doctrine  was  no  less  loudly  insist  '  •  "' " 

greatest  authority  in  Switzerland,  Buxtorf,  prof.  -: 
who  proclaimed  Hebrew  to  bo  "  the  tongue  of  God,  1 1 
angels,  the  tongue  of  the  prophets";  and  the  effect  of  >.. 
mation  may  be  imagined  when  we  note  in  1G63  that  his  book  hdi 
reached  its  sixth  edition- 
It  was  re-echoed  through  England,  Holland,  Germany,  FranM, 
and  America,  and,  if  possible,  yet  more  highly  developed,     la 

England  Theophilus  Gale  sets  himself  t 

tho  languages,  but  all  tho  learning  of  the  j^ 

from  the  Hebrew  records.  ^| 

The  orthodox  doctrine  was  also  !"  "  -        ^'    ^^h 

Six  years  before  the  close  of  the  si-  i^| 

Doctor  of  Theology,  Professor  of  Oriental  L«i  i^f 

at  Amsterdam.  I'   "■  -fl 

Its  frontispiece  •  '^H 

a  pendant  to  this,  the  pentecostal  gift  of  ^^f 

In  the  successive  chapters  of  the  fir-*  ^| 

guage  could  not  have  come  into  exi  i-  n  ^| 

kfrom  heaven ;  that  there  is  a  primitive  iuugung«,  tko  uwiii^H 
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the  rest ;  that  this  primitive  language  still  exists  in  its  pris- 
)  purity ;  that  this  language  is  the  Hebrew.  The  second  book 
[devoted  to  proving  that  the  Hebrew  letters  were  divinely 
eived,  have  been  preserved  intact,  and  are  the  source  of  all 
ber  alphabets.  But  in  the  third  book  he  feels  obliged  to 
,  in  the  face  of  the  contrary  dogma  held,  as  he  says,  by 
ota  few  most  eminent  men  piously  solicitous  for  the  authority 
^the  sacred  text,"  that  the  Hebrew  punctuation  was,  after  all, 
t  of  divine  inspiration,  but  a  late  invention  of  the  rabbis. 
I  France,  also,  was  held  to  all  appearance  in  complete  subjection 
the  orthodox  idea  up  to  the  end  of  the  century.  In  1697 
at  Paris  perhaps  the  most  learned  of  all  the  books 
itten  to  prove  Hebrew  the  original  tongxie  and  source  of  all 
bers.  The  Qallican  Church  was  then  at  the  height  of  its  power, 
net  as  bishop,  as  thinker,  and  as  an  adviser  of  Louis  XIV, 
crashed  all  opposition  to  orthodoxy.  The  Edict  of  Nantes 
I  been  revoked ;  and  the  Huguenots,  so  far  as  they  could  escape, 
scattered  throughout  the  world,  destined  to  repay  France 
I  interest  a  thousand-fold  during  the  next  two  centuries.  The 
I  of  the  Jansenists  were  dug  up  and  scattered  at  Port  Royal. 
XrV"  stood  guard  over  the  piety  of  his  people.  It  was  in 
>  midst  of  this  series  of  triumphs  that  Father  Louis  Thomassin, 
of  the  Oratory,  issued  his  Universal  Hebrew  Glossary. 
t  this,  to  use  his  own  language,  "  the  divinity,  antiquity,  and 
tnity  of  the  Hebrew  tongue,  with  its  letters,  accents,  and 
per  characters,"  are  established  forever  and  beyond  all  cavil, 
[proofs  drawn  from  all  peoples,  kindred,  and  nations  under  the 
This  superb,  thousand-columned  folio  was  issued  from  the 
I  press,  and  is  one  of  the  most  imposing  monuments  of  human 
/and  folly;  taking  rank  with  the  great  treatises  of  Fromim- 
Am  against  Galileo,  of  Quaresmius  on  Lot's  Wife,  and  of  Glad- 
stone on  Genesis  and  Geology. 

^The  great  theologic  -  philologic  chorus  was  steadily  main- 
Hied,  and,  as  in  an  antiphoual  chant,  its  doctrines  were  echoed 
Km  land  to  land.  From  Aanerica  there  came  the  earnest  words 
able  John  Eliot,  praising  Hebrew  as  the  most  fit  to  be  made  a 
rersal  language,  and  declaring  it  the  tongue  "which  it  pleased 
iLord  Jesus  to  make  use  of  when  he  spake  from  heaven  unto 
At  the  close  of  the  seventeenth  century  comes,  as  it  were, 
antiphonal  answer  in  this  chorus  from  England.  Merio 
inbon,  the  learned  Prebendary  of  Canterbury,  thus  declares : 
language,  the  Hebrew,  I  hold  to  be  simply  and  absolutely 
jnrce  of  all."  And,  to  make  the  chorus  perfect,  there  came 
it,  ia  complete  unison,  the  voice  of  Bentley — the  greatest 
^lar  of  the  old  sort  whom  England  has  ever  produced.  He 
indeed  one  of  the  most  learned  and  acute  critics  of  any  age. 
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tut  ho  w:is  also  Master  of  Trinity,  Arcl 
two  livings  Iji^sides, and  enjoyed  the  hou". 
ric  of  Bristol,  as  not  rich  enough  to  tempt  him. 
that  Bentley  should  hold  a  brief  for  the  thL>ologi 
evitablo,  and  we  need  not  bo  surprised  when  we  '.  u- 

ing,  "  We  are  sure,  from  the  mimes  of  persons  :■ 
tioned  in  Scripture  before  the  Deluge,  not  to  ii 
arguments,  that  the  Hebrew  was  the  primitive  ].i 
kind,  and  that  it  continued  pure  above  three  thou 
the  captivity  into  Babylon."    The  power  of  thu     _     .^.- 
when  properly  stimulated  with  ecclesiastical  preferment, 
banlly  be  more  perfectly  exemplified  than  in  this  captivity  fi\ 
,  such  a  man  as  Bentley. 

At  tho  beginning  of  the  eighteenth  century  tlm  eacred  da^'1 
trine,  based,  as  was  supjiosed,  upon  explicit  i-t  ' 
ure,  seemed  forever  settled.  As  wo  have  sei 
had  been  built  for  it  in  every  Christian  laud;  uotl 
more  unlikely  than  that  the  little  groups  of  scliolars  (s-ait 
through  these  various  countries  could  ever  prevail  against 
These  strongholds  were  built  so  firmly,  and  had  bebind  them  lO 
vast  an  army  of  religionists  of  every  creed,  that  to  c<'-  "  ■•  ''-"i 
Boomed  impossible.  And  yet  at  that  very  ninnient 
WHS  decreed.  Within  a  few  years  from  this  ] 
est  triumph,  the  garrisons  of  all  those  sacrcu  .....,.■.  ..w  ... 
hopeless  confusion,  and  the  armies  behind  them  in  full  retreat; 
a  little  later,  both  tho  orthodox  fortresses  and  forces  were  in  ih* 
hands  of  tho  scientific  philologists. 

How  this  came  about  will  be  shown  in  the  second  part  of  thit 
chapter.* 

*  The  quotation  {mm  Uuichard  U  from  L'nunuonir  ^-tftnulogique  6e»  langnwt 
Uquclle  par  pliutieura  Au(ii|uiti^ii  et  £t7iQiilogir«  dc  toate  eurtc,  Jr  d&ooitftic  ctl! 
({ue  luiitoj  U'A  Inngiies  eort  (JeouciKliiea  de  I'lli^hritlque;  par  M.  E«tiraiip 
IflSl.    The  fiwt  edition  appeared  In  lfli">6.     For  Wlllclt,  eea  bia  Iln^i  ' 
pp.  12&-128.     For  the  Address  of  L'Eropercar,  ic«  bis  pulilicatioi. 
qiiotatioa  from  Lighlfuol,  bcf^tniitng,  "Other  commotideUonB,'  etc.,  i- 
hin,  or  Misofllaiiien.  edition  of  1829.     See  alsn  hla  works,  toL  It,  pp  lJob,  IBl 

For  Di^llop  Drlnn  Walton,  »co  the  Cambridge  edition  of  liU  work?.  i-:;m,  i-ralcfOBM, 
§5i  1  anil  3.     Ah  to  Walion'n  giving  up  the  rabbinical  point*,  Uii  nu-uikot  Is  mm  n^  iW 
^ktest  pdltioD.1  of  hii  work  the  fact  that   txaao  C»»aubon,  Joseph  SraEirrr,  !»»■• 
Jrotiuii,  BczA,  Luther,  Zwincli,  Brpntz,  Q:oolainpadiu!i,  raliln,  and  <Tcn  K<roo  «.' 

I  with  him  In  thix.     For  -Sonnert,  aoc  bin  DlMcrtatio  He   Kbralcw  S.  S.  Ua^iM*  Or^a*^ 

i,  Wittenberg,  IBOTj  »l»o  Ids  <>raninmt!ca  Orlenlalie,  Witienbi'rg,  !*«».     Kur  tednt. 

e«  Uie  preface  to  his  Tliusaunu  Grammati'.nis  Unpiw  Sonrtir  HehrBBe,  tlttk  cAliaw,  XtU. 

"Por  rjale,  w>o  hli  Court  of  the  Ocniilca.  Oifonl,  1671     For  Mfi""-   -*  Vu  r,,.rr...r,«^ 

de  Lin(;ua  PrimicTa,  ITtrt^-hl,  l«l>4.     For  ThomoMin,  »ec  hi* 

^^bnuerira,  P»rl«,  1 B07.     For  .John  K''    '  "'    '     ' 

\tr  Merle  (?««aulM>n,  •««  hi.i   Do 
Iprigin  and  PrognM  of  Lencra.    i''ut  lii:iiUc;r,  tua  Uu  ttuik.:,  U>uacc>,  Mi^iO,  iU-  U^l 
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the  rest ;  that  this  primitive  language  still  exists  in  its  pris- 
ne  purity ;  that  this  language  is  the  Hebrew.    The  second  book 
devoted  to  proving  that  the  Hebrew  letters  were  divinely 
eived,  have  been  preserved  intact,  and  are  the  source  of  all 
alphabets.      But  in  the  third   book  he  feels  oblige<l  to 
ilare,  in  the  face  of  the  contrary  dogma  held,  as  he  says,  by 
'.  a  few  most  eminent  men  piously  solicitous  for  the  authority 
pf  tlie  sacred  text,"  that  the  Hebrew  punctuation  was,  after  all, 
bot  of  divine  inspiration,  but  a  late  invention  of  the  rabbis. 
France,  also,  was  held  to  all  appearance  in  complete  subjection 
the  orthodox  idea  up  to  the  end  of  the  century.     In  1G97 
Bd  at  Paris  perhaps  the  most  learned  of  all  the  books 
ritten  to  prove  Hebrew  the  original  tongue  and  source  of  all 
Bthere.  The  Gallican  Church  was  then  at  the  height  of  its  power. 
Bossuet  as  bishop,  as  thinker,  and  as  an  adviser  of  Louis  XIV, 
crushed  all  opposition  to  orthodoxy.     The  Edict  of  Nantes 
1  Ijeen  revoked ;  and  the  Huguenots,  so  far  as  they  could  escape, 
Iwero  scattered  throughout  the  world,  destined  to  repay  France 
jiritli  interest  a  thousand-fold  during  the  next  two  centuries.    The 
llioaes  of  the  Jansenists  were  dug  up  and  scattered  at  Port  Royal. 
iLrnis  XrV  stood  guard  over  the  piety  of  his  people.    It  was  in 
Iths  midst  of  this  series  of  triumphs  that  Father  Louis  Thomassin, 
«t  of  the  Oratory,  issued  his  Universal  Hebrew  Glossary. 
this,  to  use  his  own  language,  "  the  divinity,  antiquity,  and 
Iperiietuity  of  the  Hebrew  tongxie,  with  its  letters,  accents,  and 
characters,"  are  established  forever  and  beyond  all  cavil, 
'proofs  drawn  from  all  peoples,  kindred,  and  nations  under  the 
This  superb,  thousand-columned  folio  was  issued  from  the 
yal  press,  and  is  one  of  the  most  imposing  monuments  of  human 
ety  and  folly ;  taking  rank  with  the  gi-eat  treatises  of  Fromuu- 
Ds  against  Galileo,  of  Quaresmius  on  Lot's  Wife,  and  of  Glad- 
one  on  Genesis  and  Geology. 

The  great  thoologic  -  philologic  chorus  was  steadily  main- 
led,  and,  as  in  an  antiphonal  chant,  its  doctrines  were  echoed 
sm  land  to  land.  From  America  there  came  the  earnest  words 
of  noble  John  Eliot,  praising  Hebrew  as  the  most  fit  to  be  made  a 
nnivensal  language,  and  declaring  it  the  tongue  "which  it  pleased 
oar  Lord  Jesus  to  make  use  of  when  he  spake  from  heaven  unto 

KuL"    At  the  close  of  the  seventeenth  century  comes,  as  it  were, 
tron^  antiphonal  answer  in  this  chorus  from  England.    Meric 
sanbon,  the  learned  Prebendary  of  Canterbury,  thus  declares : 
^^pno  language,  the  Hebrew,  I  hold  to  be  simply  and  absolutely 
^■b  source  of  all."    And,  to  make  the  chorus  perfect,  there  came 
fflno  it,  in  complete  unison,  the  voice  of  Bentley — the  greatest 
scholar  of  the  old  sort  whom  England  has  ever  produced.    He 
wtks  indeed  one  of  the  most  learned  and  acute  critics  of  any  age, 
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nally,  and  has  always  becu,  peopled  by 
World.    At  the  risk  of  repeating  myself, 
grounds  of  my  conviction. 

Permit  me  first  to  recall  the  two  rulRs  wLi 

followed  in  the  solution  of  the  questions,  st.:.. _    , 

contested,  which  the  history  of  man  raises.    Tho  first  is  tn  pnt 
away  absolutely  every  consideration  b<' 
philosophy,  and  to  invoke  only  science- 
observation.     The  second  is,  never  to  isolate  vcmn  from  o 
organized  beings;  and  to  admit  that  he  is  ^    "  ' 
is  not  exclusively  human,  to  all  the  general 
eqxially  animals  and  plants.     Hence,  Ave  can  not  regard  u 
any  doctrine  or  opinion  which  mokes  man  an  excopiion  i 
organized  beings. 

We  make  the  application  of  these  principles  to 
which  occupies  us,  but  in  a  broader  way ;  for  it  is  ' 
case  of  a  more  general  problem  which  wo  may  forii 
terms — Man  is  everywhere  now :  did  he  appear  f 
beginning  ?    If  not  absolutely  cosmopolitan  in  iu-  .  . 
race  appear  at  an  indefinite  number  of  points  ?   Or,  r:^ 
a  single  and  limited  spot,  has  it  gradually  taken  pos'- 
wholo  earth  by  migration?    At  firet  thought  we  nr^ 
that  tho  answer  to  these  questions  would  be  very  diff- 
ing  as  wo  admit  the  existence  of  one  or  ni 
That  would  bo  a  mistake.     We  puqjoso  to  sli 
can  shake  hands  with  monogenists  on  this  point,  wit 
ing  themselves  in  any  contradiction.    We  take,  first,  luf  nn-';,j- 
genist  view. 

I       Physiology,  wliich  leads  us  to  recognize  tho  unity  of  this  Ire- 
man  race,  teaches  us  nothing  in  reference  to  its  p-— - _- 

graphical  origin.    It  is  otherwise  with  the  science  wh 
tho  distribution  of  animals  and  plants  over  tho  m. 
globe.     Tho  geography  of  organic   beings  has  al.to   .- 
facts,  which  wo  c^ll  laws.     These  facts — these  law*— i 
It-amed  and  interrogated  in  order  to  solvf  ^H 

manner  in  which  the  globe  was  peopled.    1  ....  .1  H^ 

inquiry  is  a  demonstration  that  real  cosmop  m.  aa  V9  it^ 

tribute  it  to  man.  does  not  exist  aii      '  'mil 

or  the  vegetable  kingdom.    I  cito  a  Ow 

port  of  this  affirmation.  I 

Take,  fir.'tt,  what  De  <"      '  oHjJ 

plant  extends  over  the  t,  -'^I 

exist  more  than  eighteen  the  SkXfns,  of  which  reach  o  '  fll 

lands;  and  there  is  no  tree  or  r>  -  •'      ■     ■—  "      -'  -^^ 

considerable  extension."     Tho  1  J 

oonsidorations  on  which  I  sliall  insist  further  on.  mm 
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on  this  subject  I  havo  cited  textual ly  tho  words 

rities  among  men  of  science  respecting  the  prin- 

groups  of  fresh  and  salt  water  animals ;  I  have  passed  in 

the  fauna  of  the  air,  beginning  with  insects ;  and  have 

It  to  some  extent  on  fishes  and  reptiles.     I  will  spare  you  the 

enumeration,  and  will  speak  of  tho  bird  the  area  of  whoso  habitat 

"      •    -'  "dod.    The  peregrine  falcon  occupies  all  the  temper- 

1  regions  of  tho  Old  and  New  Worlds,  but  does  not 

ch  tho  arctic  regions,  or  Polynesia. 

In  his  body,  man  is  anatomically  and  physiologically  a  mam- 
-no  more  and  no  less.    This  class,  therefore,  interests  us 
iro  than  tiio  others,  and  furnishes  us  with  more  precise  knowl- 
I  will,  for  that  reason,  enter  more  into  detail  respecting  it, 
ing  aa  my  guide  the  great  work  of  Andrew  Murray. 
B;  of  their  strength,  their  enormous  locomotive  powers, 

id',  ritinuity  of  the  seas  which  they  inhabit,  the  cetaceans 

should  8C«m  to  be  able  to  play  a  truly  cosmopolitan  part.    They 
is  cantoned  within  an  area  of  greater  or  less 
I  a  few  individuals  may  occasionally  make 
excursions,  but  always  to  return  soon  within  their  bounds.    Two 
exceptions  to  this  general  rule  have  been  noted.    A  rorqual  with 
\s\vqf*  f!iy^pe^s,  and  n  northern  Balwnopiems,  natives  of  temperate 
I  8oas,  are  said  to  have  been  found,  the  first  at  the  Cape, 
i  at  Java.    Judging  from  what  Van  Benedon  and  Gor- 
■  v/o  greatest  authorities  in  cetology..  say,  these?  statements 
are  at  Itsist  doubtful.     But,  if  we  accept  them  as  true,  it  is  still  the 
fact  that  neither  species  has  been  met  in  the  seas  that  wash  Amer- 
ica and  Polynesia.     Wo  find  nothing  else  resembling  tho  whales 
in  c<  'ism,  even  though  it  be  narrow.     Hero,  also,  I  spare 

ytra  t_     ..  ...ils.     You  know  as  well  as  I  do  that  the  species  of 
marsupials,  edentates,  and  pachyderms   have   their    respective 
'  '!od;  and  that,  if  the  horse  and  hog  are  now 
.  ::uso  they  have  been  imported  there  by  Euro- 


' if  ruminants  inhabit  the  north  of  both 

y  agreed  to  regard  the  reindeer  and  the 

"U  OS  only  races  of  the  same  species;  Brandt,  with  some  rcs- 

s  much  of  the  bison  and  tho  aurochs,  the  argali 

1.     But  none  of  these  species  are  found  in  the 

warm  rogiona  of  these  two  quarters,  or  iu  all  Oceania. 

'?'v -V  —irnivorous  order  perhaps  offers  some  similar  facts  to  the 
But  when  we  come  to  the  Cheiroptera  and  tho  Quad- 
lo  not  find  a  single  species  common  to  both  conti- 
..:.,  -.  ..  ike  rest  of  tho  world. 

Thuji  there  is  not  a  cosmopolite,  after  the  manner  of  man, 
loog  all  orgam»e<I  beings,  whether  plants  or  animals.    Now,  it  is 
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evident   "  '   '  maloTTtt*-' 

tablo  spi  ^  rst  apT-oaivi. 

By  virtue  of  tlie  law  of  expansion,  the  center  elioold  Ilk- 
less  in  extent  than  the  actual  area.    No  plant  and  no  aninuu, ;: 
fore,  originated  in  all  the  regions  of  the  globe     To  euppoM 
man  a[ipeared  in  the  beginning  eversrwhere  that  wo  now  i 
would  be  to  make  a  unique  exception  of  him.    '''     '  ■  -    -he 
not,  therefore,  be  received  ;  and  every  monot,  ropel  t^ 

conception  of  the  initial  cosmopolitism  of  the  humoa  gpodei  < 
fals& 

The  same  conclusion  is  imposed  on  polygcniets,  nnl<«8  thet 
refuse  to  apply  to  man  Iho  laws  of  botanical  and  z 

ography  that  govern  all  other  beings.    In  fact,  hov ._ 

they  have  multiplied  species  of  man — whether  they  assume  tint 
there  are  two,  with  Virey;  fifteen,  with  B'  ria 

undetermined  but  considerable  number,  w  _  ;.ftTB 

always  united  them  into  a  single  genus.  A  Iioman  geuosca 
be  no  more  cosmopolitan  than  a  human  species.  8peiikJ&K  '  - 
plants,  De  CandoUe  says, " The  same  causes  have  boruw  on  gtii  m 
I  and  on  species  " ;   and  this  is  as  true  of  animals  a»  of  {)luU 


Its,  Unr- 
:.hin 


Limiting  ourselves  to  tlio  animals — among  the 
ray  thinks  that  the  genera  of  tlie  rorqual  and 
represented  in  all  the  seas ;  Van  Benedcn  and  ' 
this ;  we  will,  however,  admit  it,  for  it  will  not  wt 
eions.  Besides  the  cetaceans,  there  can  be  no  qu. 
cosmopolitism.  Of  the  ruminants,  the  genera  of  i 
ox,  etc. ;  of  the  carnivores,  the  cat,  dog,  bear,  etc.,  ]^..  ■ 
sentativos  in  both  worlds,  but  not  in  Australia  or  V> 
Further,  as  we  examine  the  higher  and   hi; 

the  number  of  those  genera  of  large  area  dn. ;.^.     .  ...-. 

not  a  single  genus  of  monkey  is  known  to  bo  common  to  thfl 
and  the  new  continents;  and  the  sin  '  •■  iteolf  ia  wanting 

the  greater  part  of  both  worlds  and  •  ■ 

Thus,  whether  we  regard  species  or  genera,  the  area  of 
habitat  is  the  more  restricted  as  the  animalo  !i 
plficed  in  the  zoological  scale.    It  is  the  samo  v 
CandoUe  says  on  this  point,  "The  mean  area  of  t 
much  smaller  as  the  class  to  which  they  belong  has  .- 
ploto,  more  developed,  or,  in  other  words,  more  pet , 
zation." 

Progressive  cantonment,  in  proportion  (o  tho  inrr"--'' 
fection  of  tho  organisms,  is  then  a  general  fact,  a  !> 

lo  to  all  organized  beings,  and  ^ 
a-.    ,...;.-i  for.    Now,  this  law  disagrees 
pothesis  that  ihor«  con  exist  a  human  r 
oral  distinct  spooion,  which  have  appoared.  every  whuru  DmH 
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18  easilv  ■  hcnded.     Invoking  tho  authority  of 

ay,  and  the  uu.  ityof  habitat  which  he  attributee  to 

era  of  the  rorqual  and  the  dolphin,  polygenists  might  be 
it«d  to  say :  "  Non-cosmopolitism  already  presents  two  ex- 
osj  why  may  thoro  not  be  a  third  ?  Two  genera  of  ceta- 
urally  represented  in  all  the  seas ;  why  may  not  the 
have  appeared  at  the  start  in  every  laud  ?" 
reaaoniog  fails  at  the  base.  The  rorquals  and  the  dol- 
bolong  to  the  lowest  order  of  mammalia.  Men,  if  we  re- 
tbe  body  alone,  are  the  highest  order.  Unless  we  constitute 
a  single  exception,  thoy  must  obey  the  laws  of  the  superior 
nsequently,  they  can  not  escape  tho  law  of  progressive 
nt.  It  follows,  hence,  that  a  human  genus,  as  the  pr- 
ists understand  it,  must  have  occupied  in  its  origin  an  area 
extended  than  that  which  has  devolved  on  some  genera 
;eya.  But,  among  the  monkeys  thoms<jlves,  all  natural- 
ixe  a  hierarchy ;  all  place  at  their  head  the  order  of 
ropoid  apes.  It  is,  then,  from  the  secondary  groups  of 
ily  that  polygenists  should  ask  for  indications  of  the 
bio  extent  of  the  area  primarily  accorded  to  the  liumaa 
1;  and  you  know  how  inconsiderable  is  the  area  of  the  genera 
n,  orang,  gorilla,  and  chimpanzee.  You  see  that,  at  whatever 
;  of  view  we  place  ourselves,  we  have  either  to  assume  that 
alone  escapes  the  laws  that  have  regulated  the  geographical 
ibution  of  all  other  organized  beings,  or  to  admit  that  the 
itive  tribes  were  cantoned  upon  a  very  restricted  space.  By 
ng  from  present  conditions,  by  making  the  largest  conces- 
I,  by  neglecting  the  incontestable  superiority  of  the  human 
over  the  simian  tyi)e,  all  that  the  polygenist  hypothesis  per- 
is to  regard  that  area  as  having  been  nearly  equivalent  to  that 
ried  by  tlie  different  species  of  gibbons,  which  range,  on  the 
nent,  from  A  '  •  Malacca ;  in  the  islands,  from  the  Philip- 

to  Java.    -M  a  ism,  of  course,  tends  to  restrict  this  area 

TOore,  and  to  mako  it  equal  at  most  to  that  of  the  cbim- 
ic^       '    i'ls  nearly  from  Cairo  to  the  Senegal.    I  am 
■  that  we  may  perhaps  have  to  enlarge  these 
at  some  later  time.    I  consider  the  existence  of  tertiary 
to  be  demonstrated  ;  and  only  the  geographical  distribution 
le  monkeys,  his  contemporaries,  can   furnish  more   precise 
tion  upon  the  primary  extension  of  tho  center  of  man's 
ce.    Paleontologj-  has  taught  us  that  the  area  formerly 
ied  by  tho  simian  type  was  evidently  more  considerable 
it  19  now.     It  may  have  been  the  same  with  the  anthro- 
apea.    But,  till  this  time,  no  fossil  is  connected  with  that 
You  know  that  the  Dryopithecus,  which  was  long  re- 
st, belonging  to  them,  has  been  shown  by  the  examina- 
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tlon  of  the  best  proserved  spocimena  lo  bo  nothing  more  in 
monkey  of  an  inforior  order. 

At  any  ratti,  the  general  laws  of  the  geographical  dis- 
of  beings,  and  especially  that  of  progruBsive  can*   —  " 
ns  to  aflirm  that  man  primarily  occupied  only  a  -. 
of  the  globe  ;  and  that,  if  he  is  now  ever}'where,  it  is  becaoK  I 

I  covered  the  whole  earth  with  his  emigrant  tribes, 
know  that  this  thought  of  the  peopling  of  tbe  (tlob«  ^ 
"migrations  troubles  many  minds.     It  puts  ua  in  tin 
immense  unknown ;  it  raises  a  world  of  questions,  a  l:i ._. 
of  which  may  appear  to  be  inaccessible  to  our  research, 
have  often  been  asked :  "  Why  ornate  all  th>-        ~ 
much  more  natural  to  confine  ourselves  tc  ,    ^ 

ments  attested  by  history,  and  accept  nutochthonism,  < - 
in  the  case  of  the  lowest  savages.     How  could  Mir  ^' 
the  Fuegians  reach  their  present  countrie.s,  stai 
undetermined  point  which  you  place  in  the  north  of  Asia  f    ^■ 
voyages  are  imi)os3iblo ;  those  peoples  wore  bom  at  Iho  Cape  « 
Good  Hope  and  Cape  Horn/' 

To  these  conclusions,  if  not  received,  I  will  first  answer  by  aa 
anecdote  borrowed   from  Livingstone,  the  bearing  of  which  is 
easy  to  comprehend.    The  illustrious  travt-ler  ttdls   hnw  in  hi* 
youth  he  used  to  make  with  his  brothers  Ion. 
to  natural  history.    "In  one  of  these  explor....^   .,„;,, 
"we  wont  into  a  limestone   quarry,  long  before  the  ; 
geology  had  become  as  common  as  it  has  since.    It  \ 
to  express  with  what  joy  and  astonishment  I  set  my.    .. 
ing  out  the  shells  which  we  found  in  the  carboniferous  r 
quarryman  looked  at  me  with  that  air  of  rompaspi 
kindly  man  takes  on  at  the  sight  of  a  person  of  ooJKiti: 
asked  him  how  the  shells  came  in  the  rocks.    Ho  answered, ' ' 
God  created  the  rocks,  ho  made  the  s^    "         '  " 

Livingstone  adds:   "What  pains  g( 
themselves  by  adopting  the  Ottoman  philosophy  of  that  Wftrt« 

man!"    I  will  ask,  in  turn,  Whero  would  gwjh":"  ' '    » 

men  of  science  had  adopted  that  philosophy  ?     I 
pologists  to  imitate  the  geologists ;  I  invito  them  to 
and  by  what  way  the  most  distant  peoples  have  ••' 
the  center  of  the  first  apiwarance  of  man  to  tho  c? 
I  globe.    I  am  not  afraid  to  predict  bril' 

will  set  themselves  seriously  to  tho  .sill  ...  

migrations.    In  this  the  past  permits  a  glimpse  into  t! 

F  when   they  tnlkvil  to  ■ 

ha       „  ,  1,  they  did  not  fail  t  . 

list  of  regions  which  mrm  destitute  of  all  nnr  pcrf(<ctc<l  »r 
not  roaoh.    You  know  how  completely  such  osMrtiona  kavi: 
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IJlpdL    Adding  his  personal  researches  to  those  of  his  prcde- 
fat%.  Hole  first  drew  up  the  map  of  Polynesian  migrations. 
bnty  y£«»rs  afterward  I  was  able  to  complete  the  work  of  the 
tne<l  American  by  the  aid  of  documents  collected  after  the 
bamuce  of  that,  the  fundamental  study.    Now,  as  has  been 
I  by  our  lamented  Gaussin,  so  competent  for  all  that  relates 
fOcwmin.  the   peopling   of  Polynesia  by  migrations  starting 
bi  the  In<liun  Archipelago  is  as  clearly  demonstrated  as  the 
Bsion  of  Europe  by  barbarians  in  the  middle  ages. 
■Am  Polynesia,  America  Avas  peopled  by  colonists  from  the 
PVorld.    Their  point  of  doparturo  is  to  bo  found  and  their 
Eks  are  to  be  followed.    The  labor  will  indeed  be  more  difli- 
■and  longer  upon  the  continent  than  in  Oceania,  principally 
^Bb  the  migrations  were  more  numerous  and  go  back  to  a 
fiber  antiquity.    The  first  Indonesian  pioneers,  who,  departing 
J..   ......  ;  i...,,i  of  Bouro,  landed  in  the  Samoan  and  Tongan 

L  .  probably  made  thtt  passage  toward  tho  end  of  the 

b  cvnlury,  or  near  the  time  of  the  conversion  of  Clovis.  Tho 
nliug  of  New  Zealand  by  emigrants  from  the  Manaias  goes 
k>  at  most,  to  the  earlier  years  of  the  fifteenth  century.  Thus, 
^■o:  I   Polynesia  was  all  accomplished  during  our  mid- 

Pffe.-,  ^-.c  the  first  migrations  to  America  date  from  geologi- 
rtimes. 

[r«"  ii:^ators  to  whom  we  owe  some  valuable  discoveries, 

f.  A I  >  and  Whitney,  have  traced  the  existence  of  Ameri- 

[  man  buck  to  the  Tertiary  age.  But  this  opinion,  as  you  know, 
i  '  ■   -^ted  by  men  of  equal  repute,  and  I  believe  that  tho 

^  I  ter  is  confirmed  by  the  cf)mparison  of  the  fossil 

kiafl  of  the  pampas,  Brazil,  and  the  Californian  gravels.  Hence, 
King  by  the  little  that  we  know,  man  reached  Lombardy  and 
tCantal  when  ho  had  not  yet  penetrated  to  America.  It  is 
^Hbtedly  necessary  at  this  point  to  make  tho  most  formal  re- 
Rvvrith  reference  to  the  future;  but,  if  the  fact  is  confirmed, 
H^oma  to  me  to  admit  of  easy  explanation.  Everything  leads 
to  think  that  America  and  Asia  were  separated  previous  to 
Quaternary  age  as  they  are  now.  Had  it  been  otherwise,  tho 
cieB  of  mammalia  common  to  the  north  of  both  continents 
■Afurely  have  been  more  numerous.  The  men  and  the  land 
BHs  of  tho  shores  of  Bering^s  Sea  would  have  been  stopped 
pi.  Bat  when  the  great  geological  winter  rapidly  brought  in 
-  '  !  place  of  a  mild  climate  like  that  of  our 

a  TiTtiary  tribes  were  forced  to  migrate  in 

ry  direction.  A  certain  number  of  them  embarked  upon  the 
Igo  of  ice  w1  ■  '  ■'  rold  h;»d  cast  between  the  two  shores,  and 
p-ed  in  Am-  ii  tho  reindoor,  as  their  Western  congeners 

tved  in  Franco  with  tho  same  animal. 
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From  that  moment  the  era  of  migrationB   to  Amcria 
opened.     It  haa  never  been  closed  sinceL    Every  year  the  wiat 
rebuilds  the  bridge  which  connects  East  Cnp©  with  Cape  Priaes^ 
of  Wales ;  every  year  a  road,  com  f  r  hardy : 

trians,  stretches  from  one  continei.     - .  and  no  ko4 

tliat  the  coast  populations  of  the  oppodto  shores  takn  ; 
of  it  to  maintain  relations. 

Is  it  not  evident  that,  whenever  one  of  those  great  move 
which  wo  know  have  agitated  Asia  made  its  shocks  felt  away 
distant  countries,  whenever  pfditical  or  eocia!  '    'uoot 

whelmed  them,  fugitive  or  conquered  people   .  .txn 

this  route,  of  the  existence  of  which  they  were  awnre  ?    To  i 
rid  of  the  idea  of  migrations  over  the  frozen  ecr.   —-    '  oold 
to  assume  that  all  the  corresponding  regions  I...  yoda] 

petual  peace  from  the  beginning  of  Quaternary  timo«;  bat  i 
a  poano,  you  know,  is  not  of  this  world. 

This  sea  can  have  been  only  the  principal  route  foBowwI ' 
the  American  immigrations.    Farther  south,  the  • 
by  tlio  Aleutian  Islands  and  Alaska  opens  a  second  2  ,_; 
which  have  a  little  skill  in  navigation.    The  Aleuts 
Dall's  ethnological  chart,  the  whole  extremity  of  the 
By  these  ways  may  have  taken  place  what  we  might  call 
normal  peopling  of  America.    But,  bathed  on  either  nde  bj 
great  ocean,  that  continent  could  not  fail  to  pri 
of  navigation;  and  we  perceive  more  and  m«':  ^  m% 

have  been  the  case.    We  are  now  justified  in  saying  that  Ei 
and  Africa  on  one  side,  and  Asia  and  Oceania  on  the  othc 
«ont  to  America  a  number  of  involuntary  colonists,  more  1 
orabln,  probably,  than  one  would  be  ready  to  suppose. 

The  immigrations,  in  America  as  in  Europe,  have  b(>Qi 
mittont,  and   separated   sometimes   by  centuries.      A»r>r«ri« 
been  peopled  as  if  by  a  great  human  river,  which,  i 
has  traversed  the  continent  from  north  to  south,  t> 
its  course  a  few  small  tributaries.    Tliis  river  resr: 
rent  streams  of  which  we  have  examples  in  Fra- 
occasionally  for  years  at  a  time,  their  bod  is  1.  .. 
8omo  great  storm  comes,  and  a  liquid  avalanche  1 
the  nil  -  where  their  sources  lie,  co^ 

plain.  I  , .  over  the  ancient  alluviums,  b\         . .     , 

the  old  and  new  materials,  and  carrying  farther  oaoh  tiin^ 
iUbris  it  has  toni  up  on  its  passage.    LH 
career  of  our  ethnological  river.    Its  flooii 
been  diverted  to  the  right  or  left,  and  it  haa  <  ; 
tions.     It  has  also  hml  its  - ' ''    -      ?   *    •  -    * 
not  changed,  and  we  can  t:. 


>i  irrijiia 


One  of  the  highest  tasks  of  Amcrijouiists  will  bo  to  ascend 
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pe  flonrces  «if  this  river;  to  determine  the  succession  of  its  fresh- 
I ;  to  define  Uie  origin  and  nature  of  the  elements  which  they 
ivo  brought  down ;  to  follow  these  elements  from  stjigo  to  stage, 
nnJ  thus  disoDvor  the  road  which  each  of  tliem  has  followed  to 
landing-place — in  other  words,  to  construct  the  history  of  the 
jrationa  of  the  different  American  peoples. 
be  accomplishment  of  tJiis  task  will,  as  I  have  already  said, 
»t  other  and  more  difficulties  in  America  than  in  Polynesia. 
TliosK?  who  approach  it  will  have  recourse  to  nothing  like  the 
■1  charts  and  the  genealogies  of  which  are  composed  the 
ives  religiously  preserved  in  all  the  islands  of  the  Pacific. 
Bat  modem  science  has  resources  of  which  we  are  gaining  better 
r  com[>relionsion  of  the  power.  Joining  the  data  fur- 
_.  the  study  of  the  strati  and  their  fossils,  by  comparative 
cranif>logy,  linguistics,  and  efhuogi-aphy,  we  can  enter  on  the 
of  prohl<>ms  and  foresee  their  solution.  Serious  eft'orts  have 
[ru  alnvidy  made  in  this  direction,  and  they  have  not  been  un- 
fruitful. From  this  time  we  shall  be  able  to  indicate  on  the  map 
a  considerable  nxnnber  of  itinerariee,  but  they  are  so  far  partial 
uml  local.  They  are  as  yet  no  more  than  fragments,  like  those 
which  Hales  predecessors  could  p<iint  to  in  Oceania. 

The  time  may  bo  long  in  coming,  but  let  not  Americanists  lose 
heiirt.  Every  new  discovery,  of  however  little  importance  it  may 
;rst,  will  bring  them  nearer  to  the  end.  From  year  to 
_. : ...  ;i  M'  fragments,  now  isolated  and  scattered,  will  join  and  be 
co-ordinated  with  one  another ;  and  some  day  the  map  of  Ameri- 
can initiations  will  be  delineated,  from  Asia  t<j  Greenlanrl  and 
jap<-  Hf>rn,  as  the  map  of  Polynesian  migrations  has  been  drawn, 
the  Indian  Archipehigo  to  Easter  Island,  and  from  New 
mIuikI  to  the  Sandwich  Islands. — TransUUpd  for  The  Popular 
rnctt  Montfdy  from  the  Revue  Scientijique. 


AoooubiNO  to  M.  J,  Roobt\  the  telephone  was  fore-fancied  by  Chiirles  Boar- 
Mul,  who  eai<i,  in  ]8o4 :  "  Iniuginu  that  ono  can  speak  ut  a  mobile  pinto  so  tlexible 
U  to  Io«©  none  of  the  vibrations  produced  by  the  voice,  and  tlint  this  plate  in  soo- 
i\4w«ion  if»l«bIisbp-«  and  internipis  the  oomnianicntion  in  an  electric  pile,  and  that 
y.ia  have  another  pliitt-  nt  a  dinlanoe  to  execnte  the  Barao  vibrations  at  exactly  the 
...  I  believe  it  is  certain  that,  in  a  more  or  less  distant  fiitnre, 
I    u  wmc  such  way  as  this  be  transiiiitled  to  a  distance  by  electricity." 

Tb«  theory  of  tho  European  ori^n  of  the  Aryan  race  is  supported  by  Canon 

(*>■<■  TaTlor  io  bin  book  on  tho  origin  of  the  Aryans.     Inf|Uirin(r  which  of  the 

ntanr  rae«^  'peaking  the  .\rynn  languages  is  the  one  in  which  the  Aryan  form  of 

tun?  bts  presumed  to  have  originated,  he  numbers  lour  such.    They  are  the 

"  ;  llio  race  represented  by  the  Swedes  and  North  German';  the  Ligurinns, 

■■'g  the  AuverguaLi  and  tlie  French  Basques ;  and  the  Celto  Slavic  race. 

I  bene,  ho  decide*  upou  tho  Celto-Slava  as  the  nearest  to  the  primitive 
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THE  DEVELOPMENT  OF  AMERICAN   DCT) 
SINCE  COLUMBUS. 

II.   IRON   MILLS   AND  PrDDUNO-FTIlNACES. 
Br  WILLIAM   F.   DCKFEE.   EvcmEB. 


i«-iktii   lint  11^.1 


IN  uMi  fiftys  of  steam-eugiues,  ruilways.  and  at, 
— Ujltjgvuphs,  telephunes,  and  eloclric  ligrlits — 

iliTMtiind  ;i  i-i\iliz)ition  which  iii  ' 

1)1)1  Ix'Oii  Htii'iMi.sst'd,  yet  had  uoue  • 

modern  fast  living  and  rapid  work,  and  which  por 

methods  of  mamifacturing  iron  than  thf>se  ah 

It  will  \>('  evident  to  tlie  most  supcrticial 
m«tho<l«  w«^re  not  calculated  to  pro<luce  uien'haittxi 
oithur  rapidly  or  cheajily,  and  tliis  fact  wui:'  '  '     * ' 
a»  till'  bars  or  rods  dot  ruased  in  size.     Tl 
inuntM  of  trade  were  uiaiidy  for  bars  and  nxis  ot  i> 
sioiw,  from  which  to  forge  iiail.s,  draw  wirf,  nii<i 
niultitud»'H  of  the  smaller  articles  of  hanlwaw^'  for  ■»  ' 
tlfiiK'iit  itf  new  countries  had  created  a  growi- 
could  have  bt^en  more  natural  than  tliat  the  .  .. 
tu  moot  the  roquirementB  of  the  time  should  ha>  < 
invention  of  the  "  Hlitting-niill."    We  hav' 

aj<  to  the  date  of  this  invention,  and  none    

inv©id.or.    It  is  very  i)roltablo  that  the  slittinif-mill  <>. 

in  Sweden,  imd  carried  thence  into  Germ.' 

laiul,  wheiier   it   found    its  way   to  the  v 

Bay,  where  the  fir»t  "  Blitting-mill  "  used  in  Am» 

ojwration  some  time  jirior  to  1731.     Sweilt-nbi 

(l?:tl),  sjjeaks  of  "  slitting-mills  "  in  Sweden.  • 

and  England,  but  docs  not  refer  to  their  origin,  at 

wlmtevi-r  of  grooved  rolls.     Slitting-ndlls  were  jiitT<ju\, 

Enghind  as  early  Jis  li'>!t7. 

A  "  slitf  ing-tnill  "  comprises  two  principal  n.-'chaji 
an' well  illustratfd  by  Fig.  17,  which,  together  \v'' ' 
18,  we  liave  taken  from  Recui'il  tie  Planches  sui 
left  Arts.     Paris,  iro.l.     In  Fig.  17  will  be  se«>n- 

1.  A  pair  of  plain  cylindrical  rolls,  C  D,  plaonl  Iht 
the  other,  each  receiving  motion,  indejiemlent  of  the  v\ 
water-wlu'cl,  there  beitig  fine  on  each  sitle  of  tb 
are  seen  at  E  and  O.    The.se  rolls  couM  '"■  ■'■ 
distance  between  tlu'ir  mljiM-ent  8\jrf; 

cerfiiiii  limits.     Tle'se  rolls  e'pijilized  tltf  •  oi    ti>. 

forged  bar  and  prepare<l  it  for  the  next  oj" 

8,  The  "  Hlittiug-mill  "  proper,  sotm  Wwwh  Ui«  lellon- 


on  each  shaft  eiitereil  closely  between  those  <m  the 

lua  acting  with  refcreuoe  to  oivch  other  like  the  blades  of 

.  'whicli  in  fuct  they  were  ;  and,  if  the  end  of  a  flat 

..        1  >n  wuK  thrust  against  the  approaching  edges  of  the 

ctitieni,  it  would  be  immediately  drawn  between  thorn, 
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and  in  ita  passage  it  was  "  sheared  "  or  "  slit "  (hence  the  namJ 
"  slitting-uiill  ")  into  a  number  of  bars  or  rods  of  the  ean  -  ■  ''il 
as  tlio  thickness  of  tho  cutters  in  use  at  the  time,     T!.  J 

carrying  the  cutters  could  be  taken  from  the  frames  or  "  bmifJ 
ings"  in  which  they  revolved,  and  the  cutters  coiild  Ijq  retoMM 
and  replaced  by  others  thicker  or  thinner  as  dosired.     Thd^H 
ting-mill  in  Fig.  17  gets  its  motion  from  the  sume  wnlcr-wSw 
shafts,  E  O,  that  drive  the  rolls  C  D. 

John  Houghton,  in  his  Husbandry  and  Trade  ImprorHi, 
printed  in  1(197,  speaks  of  rolling  and  slitting  mills  aa  "  lal**  im- 
provements " ;  *  speaking  of  the  operation  of  "  slitting  "  iron  bus 
that  have  been  hammered  out  in  a  "  blomary,"  he  say* :  "TIj^ 
are  put  into  a  furnace  to  be  heated  red-hot  <■ 
then  brought  singly  to  the  rollers,  by  which  1 1 
and  to  a  greater  length  ;  after  this  another  workman  takiv  thea 
while  hot,  and  puts  them  through  the  fuUtrs;  whi  '  f  divm 

sizes,  and   may  be  put  on  or  off  according  to   ;  Tha 

another  lays  them  straight,  also  while  hot,  and  when  cold  bind* 
them  also  into  fagots,  and  then  they  are  fit  for  sale." 

By  comparing  this  description  of  Jolm  Houghf-on'-S  with  Fijf. 
17,  the  original  of  which  was  published  sixty-eight  yrars  lftl«r,  i* 
will  be  evident  that  very  little  change  had  taken  pln«?  in  the«^"- 
struction  of  slitting-niills  in  that  period. 

The  furnace  (whose  door  is  seen  at  Y,  in  Fig.  17),  in  w 
the   rough-hammered    bars    from   the  "  blomary  "  were   h*-;   . 
(ireparatory  to  rolling,  was  pet'xiliarly  constructed,  and  hud  fire' 
hoses,  P  R.  im  each  end.     Sections  of  this  funince  ar»*  «l 
Fig.  IH;  No.  1  being  a  longitudinal  vertical  section  thr''i_ 
firt'-boxes,  P  R,  and  the  reverberatory  hoating-clmmbcr  Q ;  N 
a  vertical  transverse  section  of  the  heating-cliHinber  <  ■     ' 
ney  7  7,  and  ita  hood  q.     It  will  be  observofi  that  ti 
of  this  furnace  is  not  placed,  as  in  a  modem  iron  hcuting-fur- 
Isace,  at  one  end  of  the  heating-chamber,  while  tht 
^t  the  other;  but  that  it  is  located  outside  and  in  a  i 
tached  from  the  body  of  the  furnace,  and  that  the  pr<'  f 

combustion  of  the  wood  (which  was  the  only  fuel  umhi  oh 

•  Tho  i-arllwf   piihlifiiiion  known  to  me.  in  which  tli*  iiw  of  "  roll*  "  for  dmwl 
xlinping  metuls  i»  ilfirri!"-'!    wn'^  wrilKTi  In-  liiovnniii    Rnincn.     In   hl»  work.  I*   Molite 
(piililUlii-d  II  Rome  in  i  iiiriniiii  illiistr»tinn  of 

iiotwithsumlini;  i>8  null!  -  to  *lii)w  Umt  lie  tir' 

the  "  rolls"  »nil  lltiir  iiilvnntiuic*.     The  no\t  mi-ntion  of  ih*  " 
to  nirtiilj»  pafscil  bi'twccii  tlirni  Ic  contiiliiod   tn  a  work  by  V>' 
Pttdiui  In  tUSC.     In  this  work  Znnva  idvtu)  iin  «n|;r*Tln;  nnd  dtsrHptinD  of  t  r. 

ln»!  tbc  ildutile  grooved  flllou  of  lead  which  wmc  iig«<J  for  ««iciirlii''  '• !•■ 

wtnilow>i.     We  tvpi-l  llml  our  Itiiilled  «nii»  prercnts  wt  from  r»jir 

li   i  ■.  Qcillier  of  which  ku  ptvr  bwn  rofi'rtcd  In  In  any  tiUtorjr  ol   iiic   rxnMi 


lot  calculat- 

produce  a 
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mill  of  this  kind.     It  will  bo  noted  thiit  the  top  mil  nnd  set  vk 

cutters  were  driven  f r(»m  one  water-wheel,  tttui  •  'jn 

and  ■  "  "ther;  it  will  also  bi 

was  ■  .  i  directly  ujion  the  <• 

"  III  th«  vicinity  of  Li*igo  are  a  few  works  in  which  iron  in 
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intl  rut  inU>  «mull  rods;  find  in  Oei-uiaiiy  and  England  tluTe 
^lilar  nmeliiufry,  coustructod  as  shown  in  Fig.  I'.i,  wliicli  viv- 
r«*prpfloata  tlm  wboln  operation. 

7hc  furnac»(  .'<ho^v^l  is  simply  constructeil,  and  is  divided  into 

inirts  iHiunatli   oacli   of  which  is  an  ash-pit.      The   iron    is 

11  into  thu  furnace  upon  the  mineral  coal  (carborus  fossiJt>s) 

tllo  hurs  are  piacnd  across  one  another  obliquely,  so  that  the 

and  heat  will  have  access  to  all  sides  of  them.     The  roof  of 

is  formed  into  an  arck.    When  the  pieces  of  iron  are 

kI  by  the  direct  action  of  the  coal,  and  by  tlie  heat  reverber- 

from  the  roof  of  the  furnace,  they  are  removed  and   run 

fh  two  steel  rolls." 

ooni[iaring  this  mill  and  furnace  with  thtise  illustrated  in 

17  and   18,  it   will  Ije  evident  that  in  the  thirty-one  years 

intervonetl  between  tlie  publication  of  De  Ferro  and  Re- 

,  do  Planch«a  snr  les  Sciejices  et  les  Arts  important  jirogress 

KLH^n  made  in  thi;  couatructitm  of  both  mills  and  furnaces. 

Tci  have  Innm  thus  particul.-ir  in  explaining  the  construction 

ilo  early  European   slitting-mills  because  it   is  certain  tlc.it 

of  Ihe  idejis  embodied  in  the  first  American  slitting-mill 

1  dorivod  therefrom. 

iduijtrial   history  is    indebted   to  William   H.  Harrison,  of 

atree,  Mfuts.,  for  the  preservation  of  a  record  of  the  details 

istrnction  of  certainly  one  of  tlie  earliest,  if  not  actually  the 

I  rolling  and  slitting  mills  built  in  America.*    The  general 

anil  eluvation  tif  the  ma«'hinery,  as  also  of  the  furnjR^e  em- 

in  this  mill,  are  shown  in  Fig.  iO,  ami  it  will  be  noted  that 

ktitral  ten<lency  of  the  American  mechanician  to  improve  on 

I  hjwl  alroiuly  b<?eu  accomplished  asserted  itself  in  this  case. 

I-  while  retaining  many  features  of  previous  mills — 

"len  gearing,  tlie  use  of  two  imder-shot  water-whnels, 

^f  which  drove  the  top  set  of  cutters  and  the  bottom  roll, 

(her  drove  the  bottom  «et  of  cutters  and  the  top  ndl — 

Mie  import.ant  improvements  in  the  rolls  by  increasing 

length  and  making  offsets  in  thorn  t  by  which  inm  of  vary- 

^liicktieitrt  could  be  niatle  without  changing  their  adjustment ; 

lie  als«i '"  cliille<l  "  one  end  f>f  the  rolls.^    The  furnace  was  a 

Ittil  improvement  over  any  before  described,  and  was  quite 

»r  in  idea  to  many  in  use  at  the  present  day  ;  it  ha<l  a  "  tire- 

(iu  which  "  jtint  at  Irks"  wore  used  as  fuel),  a  "  lieating- 

iher,"  and  a  "  chimney."    This  mill  was  erected  "  at  Middle- 

•Milt  Id  America.     A  rnp.T  rend  liy  William  IT.  Harrison,  M.  E.,  at 
„    i(  the  Anioriraii  Socipiy  of  Mi-c-hnnipal  Enciiiwrs,  Miiy  I,  IRNl 
•  ftppmnimatloii  lo  the  "ptKivcil  roll." 
t.Tvd  (n  !«•.  If  not  the  fimt "  chilled  roll  "  inadi',  yet  itio  first  ineiitluacd  in 
I  orwilriKtioa 
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boro,  Mass.,  for  Putor  Oliver,  i.iu^  of  tlu»  cr-.vvii 
pro\im:P,  and  a  ImilUer  of  Aii'lr.-w  Oliver,  the  L 
cruor,  iu  the  yeivr  1751.*' 


Mr.  Harrison  Bays,  in  conclndiiiK  liis  very  h 
"  ThfMl rawing  WHS  mado  u iid or  thu  super  ■'■ 
of  Now  Custlc.  Pa.,  a  retired   iron   man. 
thU  mill  in  1818, Miid  gavo  (ho  writer  the  pnncipai  dimeuwoa 
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methml  of  operating.  As  to  whether  this  riiill — in  the  yeur 
16 — was  precisely  the  one  built  in  1751,  Mr.  WiUler  states  that 
is  likely  there  had  been  some  renewals  of  the  wood-work,  but 
;  of  the  imn-wurk  was  the  original.  It  was  impossible  to  break 
KH  the  mill,  from  the  fact  that,  if  a  heavy  piece  or  a  jMiir  of 
jgs  were  passed  in,  the  effect  would  be — after  some  squeaking 
'the  tinilwr-whoels — to  stop  every  thing." 
The  claim  made  that  this  rolling-mill  was  the  first  in  America 
not  be  substantiated,  for,  according  to  the  evidence  adduced, 
was  not  erected  until  1751 ;  but  it  is  certain  that  there  were 
already  several  slitting-mills  in  operation  iu  the  colonies,  as  is 
|>rov<'d  by  the  certificates  transmitted  to  the  Commissioners  for 
Trwle  and  Plantations  by  the  Governors,  Lieutenant-Governors, 
or  commandvrs-in-chiof  of  his  Majesty's  colonies  in  America,  in 
pursuance  of  an  art  of  the  twenty-tliird  of  his  present  Majesty's 
[George  II,  IToO]  reign,  containing  accounts  of  any  mill  or  engine 
jr  slitting  or  rolling  of  iron,  and  any  plating-forge  to  work 
ith  a  tilt-hammer,  and  any  furnace  for  making  steel,  erected  in 
ly  of  hia  Majesty's  colonies  iu  America  "  : 


1 

Mill  or  vneiD*  for 
•llUlllir  vr  rnlllni;  Iron. 

Plating  forn  to  work  witb  » 
tUt.huDtnvr. 

rurnxw  for  maklof 

koUnil                .  , , 

1,  with  two  tllt-hammcrii. 

1,  not  now  in  use 
1         11          i* 

1,  1,  I,  I.  1,  1 

I 

1,  not  now  in  nsc. 

2 

I ,  not  now  in  Uiie. 

^^^1  £^ 

1 

K»«irtiuscii8  Hay 

1,  1 

1* 

By  these  certificates  of  1750  it  api)ears  that  in  all  the  colonies 
Bfo  were  four  slitting-mills,  two  of  which  were  in  Massachu- 
ll«;  and  as  Judge  Peter  Oliver's  mill  was  not  erected  ("  by  spo- 
il privilege")  until   1751,  it  could  not  have  been  one  of  them, 
for  the  same  reason  it  is  certain  that  it  was  not  the  first 
^^Uing-mill  in  America.     Nevertheless  the  paper  of  Mr.  Harrison 
is  instructive  and  valuable,  inasmuch   as  it  gives  us   the  only 
reliable  technical  information  we  have  relative  to  the  construc- 
jou  and   operation   of   rolling    and    slitting    mills    in   colonial 
lies.     In  addition  to  the  leading  constructive  features  of  this 
11,  we  are  given  some  facts  regarding  its  administration,  and 
I  told  that  "  about  eight  men  were  employed,  at  about  one  dol- 
ptT  day  ;  six  lieats,  of  about  eight  hundred  pounds  each,  were 
kIo  iu  twelve  hours'  running.     One  ])int  of  rum  was  consumed 
each  heat,  or  more,  according  to  the  weather.    The  value  of 
1©  forge  iron  was  one  hundred  dollars  per  ton;  nail-rods,  one 


'  A  Oam|in!hf!iiiivc  Hutor;  of  tlie  Iron  Trade  throughout  the  World,  from  the  Earliest 
.  to  llie  Prtscint  Period.     By  Harrr  Scrirenor.     London,  1841. 
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luiiiflred  and  tweuty  dollars;  and  uails,  twil  ^i 

or  iiiufpt'iice  per  pound.     The  nail-nxls  were  j" 
fifty-six  pounds,  and  the  nailers,  who  hjwl  their  little  shops aromul  I 
in  the  country,  were  expected  to  bring  hjwk  fif'  '      '' 

anil  pointed  uails,  receiving  "  store-j)ay  "  of  t  - 

From  this  account  it  appeJirs  that  "  rum,"  in  quai 
tioncd  "  to  the  weather,"  was  regarded  as  a  nvv^ 
to  be  furnished  the  workmen  to  enable  them  to  ]> 
their  work.     This  custom,  which   was  in  fact  universal  in  J»*«  i 
England  at  the  time,  seems  to  have  had  thes;»nctiou  of  «ev<T''  •■     ' 
erations,  for  the  New  Haven  colonial  records  toll  us  tliat  " 
sition  mmle  in   May,  1062,  'in  y*  lielialfe  of  Cnpt.   <  I 

wine  and  liquors  drawn  at  the  jron  workes  might  .  -  _  J 

free,'  was  allowed  to  the  extent  of  one  butt  of  wine  and  onr  ^4 
rel  of  liquors,  and  no  more."  " 

The  act  of  1750  was  pretty  generally  enforced  in  the  r<>1ornr~ 
and  the  further  erection  of  rolling  and  .slitting  mills  pi 
James  Hamilton,  Li<mtena!it-Governor  and  Couiii 
of  the  Province  of  Pennsylvania,  an<l  WiHiam   i 
Benjamin  Frauklin),  who  was  the  royal  Governor  of  Uic  Pror- 
ince  of  New  Jersey  (1702  to  1770).  wore  esjiocially  z<    ' 
forcing  this  act.     Hon.  Edward  D.  Halsoy,  in  his  His: 
ris  County,  tells  us  that  "a  slitting -mill  was  erected  at  Uld^ 
Brxjnton,  on  the  Rockaway  River,  about  a  mile  below  the  pr 
town  of  Boonton,  in  <lefiance  of  the  law,  by  Samuel  Ogdt 
Newark.    The  entrance  was  from  the  hill-.side,  and  in  thi-  uftj* 
room  first  entered  there  were  stones  for  grinding  grain.  th« 
ting-mill  being  below  and  out  of  sight.     It  is  sjiid  that  tlk<v« 
William  Franklin  visited  the   place   sud<lenly,  hu\ing   heariT 
rumor  of  its  existence,  hut  was  so  hospitably  entertained  by  ilr. 
Ogden,  and  the  iron-works  were  so  effec-tually  concealed,  that  UieJ 
Governor  came  away  saying  that  he  was  glad  tf)  find  that  it  wa»* 
groundless  rejiort,  as  lie  hail  always  8U[)posed." 

From  the  passage  of  the  act  of  1750  to  the  Revolution  the  ut»| 
industry  of  America  was  chiefly  confined  tn  the  mm     ' 
pig  and  bur  iron  in  the  furnaces,  forges,  ami  mills  ah. 
and  of  castings  from  the  blast- fimiacea 

Israel  Acrelius  (who  visited  America  in  I75O-17.'>0|,  m 
tory  of  New  Sweden,  when  describing  the  iron-works  of  1 
vnnia,  .says:  "The  workmen  arc  partly  English  and  portly  ini^J 
with  some  few  Oemians.  though  the  work  is  carrie*.!  on  aftn 
English  method.     The  pig  iron  is  smelted  into  *ge<»e'  (j 
anil  is  cast  from  fi%'e  to  six  feet  long  and  a  half  f<>4  brm 
convenience  of  forging,  which  is  in  the  Walloi»a  ^•>  '^■-      '^'■" 
are  first,  operatwl  upon  by  the  liners  (smelters), 
fery.  or  hammer-men,  take  it  back  again  inUi  theu  h«ud« 
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■^put  the  long  bars.  The  liners  ure  paid  MO.s-.  a  ton,  tlie  liam- 
^Hbon  2.TA.  !•»/.  j)er  ton — tliut  is  to  say,  both  togetlier,  VI  l.l.v.  Ori. 
Ko  laborers  are  generally  composed  partly  of  negroes  (slaves), 
■rtly  of  Hcrvants  from  Oermany  or  Ireland  bouf^lit  for  a  terra  of 
■mk  .'.  .  For  four  tnonths  in  .summer,  wl»en  tlie  heat  is  the 
Bet  oppressive,  all   labor    is    suspended    at    the  furnaces   and 

I  About  1732  Colonel  8pot.swoo<l  erected  some  air-furnaces  at  a 
kce  called  Msi-ssaponux,  in  Virginia,  and  used  them  "  to  melt  his 
■r  iron,  in  »irder  to  cast  it  into  sundry  utensils,  snch  as  backs  for 
Bmncys,  andirons,  fendei-s,  plates  for  hearths,  pots,  mortars, 
piers  for  gardeners,  skillets,  Ixjxes  for  cart-wheel.s,  and  many 
Bier  things.  And,  being  cast  from  the  s()w  iron,  are  much  bet- 
w  than  those  which  ct)raB  from  England,  which  are  cast  imme- 
ktely  from  the  ore  for  the  most  part.  .  .  .  Here  are  two  of  these 
»-furniM!e»  in  one  room,  that  so  in  Cftse  one  want  repair  the  other 
my  work,  tliey  being  exai^tly  of  the  same  structure."  It  is  said 
kt  in  17<iO  about  si.x  hundred  tons  of  iron  were  smelted  in  Spots- 
Bod's  furnaces,  most  of  which  was  sent  to  England. 
I  About  1760  Baron  Henry  William  Stiegel  came  to  Pennsyl- 
Knia  from  Germany, "  with  gocnl  recommendations  and  a  great 
kl  of  njoney."  Soon  aft4>r  he  purchased  a  tract  of  land  in  Lan- 
■tor  County  and  laid  o\it  tho  town  of  Manheim ;  here  he  built 
■amace,  and  named  it  after  his  wife,  Elizabeth;  some  timeafter- 
^rd  he  built  another  furnace  at  Schaelferstown,  Lebanon  County, 
III  it  was  here  that  he  cast  stoves  (made  of  six  plates  of  iron), 
^ieh  wore  among  the  first  made  in  the  country.  The  baron  fully 
kreciated  the  value  of  advertisiug,  .and  on  each  of  the  stoves  he 
Kt  the  following  couplet : 
I  "BaroD  Stiugol  ist  der  Mnnn, 

I  Dvr  (lie  Ofun  uiiu^heu  kuiin  " — 

■irh  signifies,  "  Baron  Stiegel  is  the  man  who  knows  how  to 
kke  stoves";  but,  notwithst.-vnding  his  skill  and  enterprise,  he 
■IihI  in  his  business.  This  result  was  due  in  a  great  degree  to 
it»  difficidfy  of  making  prompt  onlleetion.s,  and  to  the  general 
Aviation  of  bu.siness  ilue  t^)  the  political  complications  with  the 
lother-country,  Elizabeth  Furnace  finally  came  into  the  posses- 
f .  ■  ';  .bcrt  Coleman,  who  cast  shot,  shells,  and  cannon  for  the 
t'  al  army.     Some  of  the  credits  in  his  account  with  the 

pvemment  are  decidedly  interesting.  On  November  16, 1782.  ap- 
f:  ■  ■  "  .wing  entry:  "By  cassli.  being  the  value  of  42  Ger- 
Ij.  -  I'f  war,  .'it  £30  each,  £l,3t;o."  and  on  June  14, 1783: 

By  cnxU,  being  the  value  of  28  German  prisoners  of  war,  at  £30 
Kb.  £M0." 

I  During  the  Bevolatiouary  War  the  manufactnre  of  iron  made 
Pltf  l«chnt (logical  progress.     Such  establishments  as  ]>ossessed 
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the  re<iuisite  skill  oust  cauuon  and  mortars,  and  the  ?'- ' 
nitioii  for  the  same,  for  that  army  wliicli  controllwl  tl 
limn  being.     One  of  the  most  notable  events  cunnn-t 
manufacture  of  iron  during  these  years  was  tliu  mui...,. 
great  iron  chain  which  in  1778  was  etretchtii  across  thi-   i 
River  at  West  Point  to  prevent  the  puHsago  of  I 

Lossing,  in  his  Field  Book  of  the  Revolution,  gi\   .     -  I 

etsting  account  of  this  work,  of  which  we  can  qoote  only  1 1  I 

ing  fat-'ts.  "The  iron  of  which  this  chain  was  <?<)nstrurt«.-.l  ^H 
wrought  from  ore  of  et^ual  parts  from  the  yterliug  Jiiid  liflH 
mines  in  Orange  County.  The  chain  was  mauufncturcd  Ijy  Polvl 
Townsend,  of  Chester,  at  the  Sterling  Iron  "Workj*  i  ' '  '4H 
county,  which  were  situated  about  twonty-fivo  miles  1..  '^"^H 

Point.  The  chain  was  completed  about  the  middle  of  April,  1775,] 
and  on  the  1st  of  May  it  was  stretchtxi  across  thu  rivor  And! 
secured.  It  was  fixed  to  huge  blocks  on  each  shon>,  an<l  uimItI 
cover  of  batterii-s  on  both  sides  of  the  river."    "  It  iu  bni'  I 

says  Dr.  Thacher,  writing  in   1780,  "  by  very  large  !<•  • 
sixteen  feet  long,  pointed  at  the  ends,  to  lessen  their  t, 
the  force  of  the  current  at  Hood  and  ebb  tide.    The  logs  ar»;  pional 
at  short  distances  from  each  other,  the  chain  carried  over  theui, 
and  made  fast  to  each  by  staples.    There  are  also  u  niiiub<Y  of 
anchors  dropped  at  proper  distances,  with  cables  nuuJe  fn 

chain  to  give  it  greater  stability."    The  total  weight  of  tli..  ■ 

was  one  hundred  and  eighty  tons.    Mr.   Lossing  visiled  Wci* 
Point  in  1.S4.S,  and  saw  a  portion  of  this  famous  chaiti 
tells  us  that  "  there  are  twelve  links,  two  clevises,  and  n  ; 
of  a  link  remaining.    The  links  are  made  of  iron  bars,  twn  Mid  ft 
half  inches  square,  and  average  in  length  a  little  ovur  two  fc«<» 
and  weigh  about  one  hundred  pounds  each." 

The  manufacture  of  nails  was  one  of  the  household  indnstrio 
of  New  England  during  a  large  part  of  the  eighteenth  «. 
James  M.  Swank,  in  Iron   in  All  Ages,  quotes  fmin  N. 
Bennet's  description  of  the  Town  of  Miildleborough,  Plyniuatii 
County,  Massachusetts  (1793) :  "  Nailing,  or  the  busiir         •"  -mak- 
ing n:iils,  is  carried  on  largely  in  the  winters,  by  l  mJ 
young  mon,  who  have  little  otiicr  business  at  that  s-. 
year."     Speaking  of  the  e.-irly  attempts  to  manufa*....-    .«• - 
the  same  autliority  gives  the  following  frtnn  tho  Furniture  «i«l  ^ 
Trade  .Journal :  "  In  the  queer-shai)ed.  homely  fnnn-hou««.  or  \ 
the  little  contracted    shops  of   certain    New   En-l"'' 
the  industrious  and   fnigal  descendants  of  the    I 
providenlly   through   the   long   winter  months  al    1 
sli.'ipe  the  littlo  nails  which  play  so  useful  a  par<   >>i 
diistry.    A  small  anvil  served  to  beat  the  wire  •                     H 
into  «hnp«*  antl  point  it ;  a  \\*m  worked  by  tho  foot  ciuUih* 
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^Jtween  jaws  furnished  with  a  gauge  to  regulate  the  length, 
^Bving  a  certain  jiortion  projecting,  which,  when  beaten  flat  by 
^Hiainmcr,  furuied  the  head.  By  this  process  a  man  might  make, 
^Kl«<imely,  perhaps  two  thousand  tacks  per  day."  Arnold,  in  his 
^K.Hti^ry  of  thi'  State  of  Rhode  Island,  claims  tliat  "the  first  cold- 
Hit  nail  in  the  world  was  made  in  1777  by  Jeremiah  Wilkinson, 
B  Cumborland,  R,  L,  who  died  in  1832,  at  the  advanced  age  of 
^Bnety  years."  Bishop,  speaking  of  Wilkinson's  tacks,  says : 
^piiey  were  first  cut  by  a  pair  of  shears  (still  preserved)  from  an 
Hfi  chest-lock,  and  afterwards  headed  in  a  smith's  vise.  Sheet 
H^n  was  afterwards  used,  and  the  process  extended  to  small  nails, 
^nicb  he  appears  to  have  been  one  of  the  firet  to  attempt.  They 
^wru  cut  from  old  Spanish  hoops,  and  hea<Jod  in  a  clamp  or  vise 
^m  hand.  Pins  and  needles  were  ma<le  by  the  same  person  during 
^fte  Revolution  from  wire  drawn  by  himself."  Such  was  the  gen- 
^Bs  of  the  manufacture  of  nails  in  America;  an  industry  now  of 
He  fipRt  importance,  and  which  in  1889,  after  the  lai>se  of  little 
Hr>r«}  than  a  century,  produced  over  eight  handrfd  vnUion  jmnnds 
Pi  iron,  steel,  and  wire  nails,  representing  a  consumption  of  this 
absolutely  indispensable  manufacture,  for  the  past  year,  at  the 
l^te  «if  over  twelvp  pounds  for  each  individual  inhabitant  of  the 
^■iite<i  States.  As  nails  outer  as  a  component  factor  into  all 
^vuctiires  for  domestic,  maimfacturing,  and  trade  uses,  this  enor- 
Hnus  con-sumption  may  be  taken  as  a  fair  index  of  the  develop- 
Hc>ut  of  the  country  during  the  past  hundred  years, 
H  The  adoption  of  the  Constitution  in  1787,  followeil  by  the  en- 
^■tment  of  the  first  national  patent  law  in  1700  (previous  to  the 
■tftblishment  of  a  national  government  the  several  colonies  had 
^buihI  patents  for  meritorious  inventions),  powerfully  stimulated 
Hiii  inventive  genius  of  the  people,  and  it  soon  became  evident 
Hiit  America  was  destined  to  surjjass  all  other  nations  in  the 
H^"''"^'""  **"''  manufmiture  i>f  labor-saving  machinery. 
H  One  of  the  most  important  improvements  in  the  manufacture 
K  articles  of  metal,  of  which  a  largo  number  were  required  of 
■10  wxme  kind,  was  developed  by  Eli  Whitney,  the  inventor  of 
Ho  cotton-gin,  who,  disappointed  in  his  expectations  relative  to 
Hat  machine,  turned  to  the  manufacture  of  small-arms  for  the 
p  '  -states  Government.  In  1798  he  erected  at  Whitneyville. 
Bi  -v  Haven,  Conn.,  the  first  manufactory  f)f  fire-arms  in 

^niich  f»ach  part  was  made  so  exactly  to  the  prescribmi  dimeH- 
K<  '  'f  it  would  fit  its  intended  place  in  any  one  of  tliousands 
Al  ts.     Mr.  Whitney  not  onlj'  conceived  the  ideas  of  the 

■Dssibility  and  economic  advantages  of  such  perfect  workman- 
^■ip,  hut  inventc<i  the  system  and  mm-h  of  the  machinery  by 
^Btich  it  was  practically  accomplished.  "Whitney's  iuterchaiige- 
^Bln  nyitlAtn  "  has  been  applie<l  successfully  to  the  manufacture  of 
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clocks  and  watcht.'s,  sewiuK-iuuc^hirats  unci 
universally  reci»gnized  as  imlisponsable  wi- 
ecunoiuy  are  to  be  combined  with  a  large  prodoL'tiun. 

Swank  gives  the  following  deHorijitiou  of  the  ^'• 
Works  (already  mentioned  as  the  [ilace  where  th 
chain  was  forged),  traii«latod  from  a  book  |)ub1ishe<l  in  i'ari* ' 
18(U,  written  l>y  the  Marquis  de  Crevecoeur,  who  was  in  the  Ftvu 
service  in  the  French  and  Indian  War  and  ufterward  travch 
extensively  in  this  country : 

"  Hardly  had  we  put  our  horaes  in  the  ntable  than  Mr.  T»t 
end,  the  proprietor,  came  to  meet  us  with  the  ]M>litencj«  of  « 
of  tiie  world.     Having  Ifarneil  that  Ihi-  objuct  of  our  jourm 
to  examine  attentively  his  dift'erent  works,  he  offen.Hi  to  si 
all  the  details,  and  at  once  led  us  to  his  large  fumaco  where 
ore  was  nielte<l  and  converted  into  pigs  of  sixty  t<> 
pounds  weight.     The  blast  was  supplied  by  two  inic 
blowers,  neither  iron  nor  leather  being  use<l  in  their  cxmst 
This  furnace,  ho  said,  produced  from  two  thousand  \*\  twou^ 
four  hundred    tons  ajinually,  tiiree  fourths  of  wliicli  uri-  «t 
verte<l  into  bars,  the  rest  melted  into  cannon  and  cannon-l 
etc.    From  there  we  went  to  see  the  forge.    Six  lu' 
were  occupied  in  forging  bar  iron  and  anchors  atid  v 
used  on  vessels.    Lower  down  the  stream  (whieli  uffordni  pa« 
to  the  works)  was  the  foundry  with  its  reverbenitviry   fii 
(air-furnace).     Here  he  called  our  attention  to  sevenil  inf 
machines  destined  for  differt-nt  uses.     The  miHlels  he  had 
him,  and  the  machines  ho  had  cast  from  iron  of  a  recently 
ered  ore,  which,  after  two  fusione,  acquired  great  HneueRSJ 
it  he  couM  make  the  lightest  and  most  delicate  work.    '  %Vhi 
pity,'  he  said, '  that  you  did  not  come  ton  days  sooner  \    I  wti 
have  shown  you,  first,  three  new  styles  of  plows,  of  which  I 
cast  tla<  liirgest  pieces,  and  which,  however,  are  no  '  vi 

the  old-fashioned.    Each  of  them  is  provided  with  u  :  . 
yard,  so  graduated  that  one  can  tell  the  power  of  the  team 
the  resistance  of  the  soil:   second.  I  would  have   -" 
portable  mill  for  separating  the  grain  from  the  chad 
anotlier  machine  by  which  all  the  ears  in  the  field  can  \»\ 
gathered  witliout  being  fibliged  to  cut  the  stalk  at  the  foot,) 
cording  to  the  old  method.'    Frojn  the  foundry  wu  went  in 
the  furnaces  wliere  the  iron  is  converted  into  steeL    '  It  is  not  | 
go<o<l  as  the  Swedes'.'  said  Mr.  Tnwnsend.  'but  v 
few  years  more  of  experience  and  we  will  arrive  1. 
iron  which  comes  from  imder  my  hammers  has  had  tor  a  loE 
a  high  reputation,  and  sells  ff>r  £'i><  t<i  '''"  •■■.—  '■■■■  '      ^ '■• 
ing  pa.H.Hed  two  days  in  exiunining  th> 
luiring  the  skill  with  wldch  they  were  supplied  with  wat*r,1 
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'  :ingenu'uts  fur  furnishing  the  charcoal  for  the  dif- 
s,  we  parted  from  Mr.  Towuseud." 
"  On  June  27,  1810,  Mr.  Clemens  Rentgeu,  of  Pikeland,  Chester 
»nty,  Pennsylvania,  obtained  a  patent  f<.>r  "  roUiny  iron  round, 
ships'  bolts,  and  other  uses,"  by  the  following  method :  "  This 
ctiine  consists  of  two  large  iron  rollers,  fixed  in  a  strong  frame. 
fh  roller  has  conearities  turned  in  tlieni,  meeting  ea<;h  other 
[form  perfectly  round  bolts,  of  from  half  an  inch  to  one  and 
quarter  inches,  or  any  other  size,  in  diameter,  through 
ifh  rrillers  the  iron  is  drawn  from  the  moutli  of  the  furnace 
^h  jfrcJit  dispatch,  and  the  iron  is  then  manufactured  better 
more  even  than  it  is  possible  to  forgo  it  out.  The  force  aj)- 
i»I  to  the  end  of  these  rollers  is  like  that  api)lied  to  mills." 
ISwank  states  that  W.  H.  Wahl,  Ph.  D.,  Secretary  of  the  Frank- 
Institute  (who  is  a  descendant  of  Mr.  Rentgeu),  sliowed  him 
original  patent,  and  inforuu;d  him  that  Mr.  Rentgeu  "  rolled 
knd  iron  as  early  as  1812  or  1813,  some  of  which  was  for  the 
vy  Dc'partmi'Ut  of  the  United  States  Government";  and  lie 
Is,  '*  Tlie  fact  that  a  patent  was  granted  to  him  as  late  as  June 
fl8lO,  for  a  machine  to  roll  iron  in  round  shapes,  would  seem 
^furnish  conclusive  prfiof  that  Cort's  rolls*  had  not  then  been 
roduce<I  into  the  United  States."  About  the  beginning  of  the 
»t  century  the  steam-engine  (two  or  three  steam-engines 
bot»n  imported  and  used  for  draining  mines  prior  to  the  Revo- 
lionury  War)  as  a  motive  power  for  driving  mills  and  fat^tories 
bi'gan  to  attract  attention.  The  period  of  its  introduction  is 
■M'thy  of  mention,  as  it  has  played  a  very  important  jiart  in  the 
^welopment  of  the  iron  and  steel  iudustries  of  this  country. 
■According  to  Swank,  "the  first  rolling-mill  erected  in  the 
^Eted  States  to  'puddle'  iron,  and  roll  it  into  bars,  was  built  by 
fp.  Isaac  Measou,  in  181<1  and  IS17.  at  Plumsook,  on  Retlstone 
CVi'uk,  in  Fayette  County,  Pennsylvania.  Thomas  C.  Lewis  was 
chief  engineer  in  the  erection  of  the  mill,  and  George  Lewis, 
brother,  was  the  turner  and  roller.  Tliey  were  Welshmen. 
The  mill  cf>ntained  two  'puddling  furnaces,'  one  'heating 
iftce,'  one  '  mfinery,'  and  one  '  tilt-hammer.'  Raw  coal  was 
in  the  'puddling'  and  'heating  furnaces,' and  coke  in  the 
Inery.' " 

[ii  the  early  pra<;tice  in  this  country  the  operation  of  "jmd- 

pg,"  l»y  which  cast  iron  is  converted  into  wrought  iron,  was 

'■  d  by  a  process  called  "  refining,"  which  was  effected 

i  apparatus  called  a  "refinery" — a  vertical  section 

it  the  Uit«8t  and  best  forms  of  which  is  shown  in  Fig.  21. 

•  Can'n  patent  wa»  Uktrn  out  in  1783,  htit  the  fTielrnw  i.s  ^^ufTu'ient  and  concliisivc  na 
vkit  cxtend^l  knowledge  uid  tuie  of  grooTed  rolU  on  the  continent  of  Kiirope 
I  yMM  p«ioc  U>  Ibsl  lUti'. 
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It  consisted  of  a  Vjasin  or  hearth,  h,  in  which  a  fn 
coke  was  built,  the  fuel  being  carried  above    i 
water-cooltxl  tuy^es,  g  g.    On  this  mass  of  ignited  f  nel  a  di 
of  a  ton  or  a  ton  and  a  half  of  pig  iron  was  thr  "  r 

fuel  was  heaped,  and   the  blast  (which  was   it 
valves,  fc  k)  was  then  turned  on.    In  about  one  hour  ntid  » 

the  j>ig  in»u 
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Fiu.  21.— Lniiiia-BiccTiuK  or  a  K(.»tKiu(r. 
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mencement  of  the  operation  the  metal  wa.s 

the  "running-out  bed,"  which  was  a  shrtllnw  IroiiL: 

thick  castings ;  a  section  of  which  is  sliown  nt  n.     Th'-se 

ings  were  provideil  with  flanges,  which  rested  Ufjon  lh« 

o  0,  of  a  box  or  channel,  p,  filled  with  water  to  cool  ilio  ni) 

out  bed,  and  promote  the  rajiid  aolidilication  of  the  ji 

iron  ;  and  as  soon  as  tliia  wjia  accomplished  the  final 

ha.stenwl  by  a  jet  of  water  forcibly  thrown  njion  tho  up|i 

fjicc  of  the  motnl  from  a  ho.se.     This  caused  the  ' 

siarfiu-e  to  separate  in  a  great  degree  from   tin 

which,  when  perfectly  cool,  was  broken  up  iuto  pi 

ttblo  si«o.    Tho  fraeturo  of  "  refinwl  metal''  yrm  whil\*,  tb 


Ivery  luster,  and  oftentimes  more  or  less  porous  or  "  honcy- 

lllje«l "  near  the  upjwr  surface.  The  purpose  of  this  "  refining" 
'was,  as  the  name  suggests,  the  purification  of  the  metal  previous 
Ui  its  being  treated  in  a  puddliug-furnaee  for  linal  conversion 
into  wrought  iron.  At  the  present  day  tlie  "  refinery  "  is  rarely 
eiiiploye<i,  improved  methods  having  rendered  it  unnecessary. 

The  invention  of  the  ''pudilliug  process"  is  usually  ascribed  to 
Henry  Curt,  of  Gosport,  England,  who  patented  it  in  17S4.  This 
process  was  a  great  improvement  over  that  of  the  "  bloniary 
fire,"  inasmuch  as  tlie  labor  was  diminished,  and,  Jis  the  metal 
was  not  iu  contact  with  tlie  fuel,  therefore  raw  mineral  coal, 
whicli  was  much  cheapt^r  than  chareba],  cnuhl  be  usvd  with  nat- 
ural draught,  thvis  dispeusing  with  all  blowing  machinery.  The 
process,  as  practicetl  ou  its  introduction  into  America,  consisted 
sulHlautially  of  melting  refined  pig  iron  on  the  sand  liuttom  of  a 
reverberatory  furnace, and  stirring  the  pool  (or  "■  j)nddle,"  whence 
the  name  of  the  process)  of  molten  metal  until  it  became  con- 
vertod  into  a  granular,  pasty  mass  of  wrought  or  forgivable  iron, 
Mtiic  result  of  the  decarbonizing  action  *.>{  the  heateil  air  passing 
ttirou^'h  the  furnace  and  over  the  metal.  This  granular  mass  of 
metal  was  divided  by  the  "puddler"  (as  the  workman  was  called) 
iatos<iveral  separate  "  balls,"  or"  loiijis,"  which  were  taken  in  turn 
to  a  "shingling  hammer,"  and  "shingled"  into  "blooms";  this 

li  operation  being   i)recisely  similar  to   the  shingling  of  the 
11"  from  a  blomary  fire,  already  described. 

Figs.  22  aud  23  are  resj)octively  vertical  and  horizontal  longi- 

dinal  sections  of  one  of  the 

irlier  forms  of  "  puddling- 
TiirtiiK-e,"  iu  which   e   is   the 
"Slid  bed    of   the   pudd ling- 
chamber,  d  the  "  bridge- wall  " 
▼hii'h  separated   thu  fuel  on 
th('  (»rates  It  of  the  "  fire-box  " 
'roin  the  iron  in  the  puddling- 
•■'httinber  »=,  i  is  the  chimney- 
flue,  and  k  a  lever  for  raising 
'he  (|<x>r  j.     In  some  of  the 
«arly    jmddling- furnaces    in 
Xew    Englanil    aud    eastern 
Pennsylvania   the    fuel    used 
Was  dry  split  wood ;  and  as  late  as  1858  dry  pine  wood  was  used 
'or  puddling  and  ln-ating  at  the  Hurricane  Rolling-Mi!!  and  Nail- 
l^'orks  in  South  Carolina.    This  wa*i  probably  the  last  instance  of 

tuse  of  wood  as  a  fuel  for  such  purposes  in  the  United  States. 
Joon  after  the  introduction  of  the  f)uddliiig  process  into  this 
titry,  Mr.  Samuel  Baldwyn  Rogers,  of  Nant-y-glo,  Monmouth- 
TOL.  xxzrni. — 23 
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shiro,  England,  nimle  very  iuiporiniii  \my\^ 
struction  of  piKMliug-furiiiu-t's,  Viy  suli&litutiii. 
original  Baud  bottoms  of  their  pmldlijig-chainbcre :  mid  m  l 

conduct  of   the  •■ 
using  iron-oro 
source  i)f  the  <■ 
sary  to  decivrbui  .-. 
ed  pig  iron.    This 
pftcke<l  around   ' 
the  interior  of  \ 
and  the  bottom  jiliitcsl 
prottictfd  by  a  ^ 
ido  of  iron.     Tli 
menta   more    than 
thfi  daily  production  from  a  furnace,  and  at  the  same  tinie  ii 
porior  quality  of  iron  was  niailf. 

Mr.  Rogers  encountered  a  great  deal  of  ridicule  in  attomf 
to  introduce  these  improvements,  which  wore  pror 
practicable  and  of  no  value  by  many  of  the  h'a<liug 
of  Eiiglaml;  and,  as  he  failed  to  protect  his  rights  by  pin 
only  reward  that  he  ever  received  for  inventions  that  h.i>> 
of  vast  benefit  to  mankind  was  the  nickname  "  Old  Iron 
toins,"  which  was  bestowed  upon  him  by  those  of  his  rout* 
raries  who  fully  believeil  that  they  had   become  poasffwed 
desirable  knowledge,  and  were,  in  fact,  too  wise  to  learn,     l7n^1 
Innately  for  our  country,  a  few  of  the  descendants  nf  thexiij 
fouls,  who  were  patriotic  enough  to  "  leave  (heir  country  f«>i 
country's  good,"  found  their  way  to  America,  and  arc  hoi 
their  ancestry  by  sneering  at  all  ideas  and  methods  * 
hoary  with  antiquity  and  moldy  respectability.     In  -\  . 
counsels  in  the  past,  the  improvements  of  Mr.  Rogere  found  Ih^ij 
jTcay  into  use  in  America  and  the  world   iit  I. 
'fifty  years  tliere  has  not  Vx-en  a  puddling-l 
constructed  by  Cort  in  existence. 

A  very  good  idea  of  the  ajjpearanre  and  f| 

puddling-furnaceinronimon  use  in  the"  pudil  

and  America  is  convoyed  by  Figs.  24  and  36.    Fig.  ;ii  is  a  itif 
elevation  of  the  furnace,  whose  interior  form  is  shnwn  by 
lines.     The  whole  of  the  brick-work  is  iriclos*^!  in  a  ciuriii 
cast-iron  plates,  securely  boHod  together.    The  door  nf  thn ' 

ing-chamber  is  soon  in  the  center  (and  at  C.  Fig.  ''■ ■''•'' 

anced  and  operated  by  a  lever  and  chain,  and  li' 
hole,''  liy  which  the  "cinder"  ma<le  in  t he ])rocr'jis  is* " 
to  the  left  is  seen  the  "stoke-hole,"  and  jn-f  *..  Hi..  • 
showTi,  in  dotted  linoj*,  the  outline  of  tli 
ing  the  "fire-box"  on  the  loft  from  the  •' woiUuig- 


(ERJCAX  INDUSTRIES   SINCE   COLUMBUS.       331 


iter  of  the  funuici;.  The  chimney  (.shown  at  the  right  of 
it,  broknu  in  three  places  for  convenience  of  illustration)  is 
ly  from  thirty  to  forty  feet  in  height,  provided  with  a  dauip- 
ftnit^xl  hy  a  lover  at  its  top,  and  its  flue  is  usually  eighteen 
square.  b''ig.  25  is  a  section  of  the  furnace  (on  V\n<d  G,  H, 
Ism),  allowing  tlio  form  of  its  interior  in 
,and  the  relative  position  of  "  fire-grate," 
frking-t;hamlier,"  and  "  chimney-stack."  In 
I  driven  by  steam  power  it  is  not  now  un- 
Imon  Ui  placM  a  horizontal  cylindrical  tluo- 
iier  over  each  puddling  and  heating  furnace, 
jenerate  the  steam  require<l  to  run  the  mill 
Bsing  the  heat,  that  would  otherwise  go  to 
up  the  chimney,  underuoath  the  boiler, 
thonce  through  the  flues  to  the  ohimney- 
This  construction  was  the  invention  of 
ite  John  Griffon,  who  at  the  time  of  his 
(January  14,  1S«4)  was  General  Superin- 
it  of  tlie  Pluenix  Iron 
iny  at  Phcenixviile,  Pa. 
iflea  of  utilizing  the  waste 
[of  puddling  and  heating 
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icos  lor  the  making  of  steam  was,  however,  quite  old  at  the 
he  bnmght  out  his  arrangement. 

'hen,  in  lH4(i,  Mr.  Griffen  erected  at  Norristown,  Pa.,  for 
Moore  &  Hooven,  the  first  mill  in  which  all  the  ste.im  was 
ated  in  boilers  j)laced  over  the  furnaces,  the  wise  fotila 
in  .■strong  force ;  and  Swank  tells  us  that  "  Mr.  Gritfen  met 
much  opposition  from  observers  while  employed  in  ccmstruct- 
lie  mill  upon  this  plan,  and  many  predictions  were  made 
he  new  arrangement  would  prove  a  failure.    It  was  a  great 


pud,  coniLug  up  blaudly  smiling,  with  the  remark  "We  al 
told  you  8o,"  forthwith  proceeded  to  foolishly  praiso  tliut  w 
iliey  had  moi'o  foolishly  condemned. 

The  rapid  increase  of  the  manufacture  of  iron  in  cunseq^ 
the  introduction  of  the  puddling  process  naturally  called 


lioro  expeditious  methml  than  th«>  lilows  of  a  "tTii>-hninnipr' 
cpi'lling  the  cinder  from  the  "  puddli.'-hallH"  aii' 
ltd  "  l;loom8  " ;  and  this  noo^jssity  resulted  in  the  it, , .  ,. 
jalligHtor  sqneezoT,"  which  c^jnsifltod  (a»  bhuwn  in  Fi|f.j 
<''cr  wtiofiv  lung  nrm  was  opLTated  hj  a  crank,  thi*  «1l 
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1  on  its  iituler  side  with  a  nuniVier  «if  aiigiiliir  cnrru- 
Di  ,  .at  it  is  siimewhat  suggestive  of  tlie  jaw  and  teotli  oC 

^n  «lIiRat«ir.  The  "  ball "  from  the  pudtlling-fumace  was  placed 
I  iiIHT  ami  lownr  jaws  of  this  s([Uf't'Zfr,  and  tlu-  work- 
with  tongs  at  ouch  upward  niovcminit  of  Ihn  upper 
»w  (dlvrnytt  moving  it  toward  tlie  fulcrum  of  the  lever),  thus 
'liM  hall  to  be  forcibly  squeezed  by  each  downward  move- 
lu  1  whon  the  operation  was  completed  the  most  of  the 

Hwi  cindor  had  been  expelled  from  the  ball,  which  had  assumed 
be  form  of  a  bloom. 

Although  tliis  apparatus  was  of  sufficient  capacity  for  shingling 
I  viTy  mnch  larger  product  than  tlio  trip-hammer  which  it  dis- 
plwil, yet  it  r<-qtiired  the  assistance  of  a  workman,  or  "  shiugler," 
ht«  was  called ;  and,  as  the  number  of  puddling-furnaces  in- 
vtised  iu  the  mills,  it  soon  became  evident  that  more  rapid  and 
purely  aatomatic  machinery  for  shingling  puddle-balls  was  desira- 
This  want  was  supplied  by  the  inventive  genius  of  Henry 
5uri«»n,  of  Troy, 
)f.  Y.,  who  in 
40  iQVpnted 
|h«  "  rotary 
inceaer."  Fig. 
ii  au  oleviv- 
ti(mi)f  the  oritri- 
Bal  form  of  this 
Kliine,  and 
\  S8  is  a  hi»ri- 
'"ital  section  of 
%i!7ou  litio  A 
Tho  c«mstrue- 
i«o  consisted 
dly  of 
.1 . ..  ca«t- 
castug  or 
',(Fig. 
ily  al- 
lied to  four 
■ouuding  col- 
in«,         which 

umI  u|Km  a  heavy  be<l-plate  and  also  sustained  a  miwsive  casting 
lich  forinefl  tlie  upper  support  and  bearing  of  a  vertical  shnft  to 
lich  the  hea%-)'  ciu^t-iron  drum  b  (Fig.  'is)  was  firmly  attache<l; 
Jow  the  bed-plate  is  seen  (in  Fig.  27)  the  gearing  for  giving  mo- 
^u  (  ,  »i  'I"'  'ind  drum. 
Tl  dl  "  wfis  thrown  into  the  machine  at  the  place 

licniecl  by  the  arrow  (Fig.  V8),  and,  as  the  drum  b  revolved  rap- 


Fio.  27. — TnB  BoTAiiY  Squkkzer. 
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Fio.  88. — PtAW  or  tub  Kiitabt  Svivkkzkh. 


idly  to  tl»e  left,  the  ball  was  drawn  in  between  it  and  the  sfroll, 
tho  teeth  on  each  preventing  its  slipping ;  and,  as  it  was  rarrieti 
around  by  the  movement  of  the  drum,  the  constantly  niirrowing 
space  caused  tho  ball  to  bo  subjected  to  great  pressure,  wbkL 
expelled  the  liquid  cinder  and  at  the  same  time  forced  tlie  ball 

to  assume  before  it  wiis 
ejected  from  tlie  ma- 
chine the  form  of  a 
cylindrical  blomn.  In 
order  that  the  aqiitf'/er 
should  accommwlate 
balls  of  coiisitleruble 
variat  ion  in  weight, 
and  at  the  same  tine 
exert  a  powerful  end- 
pressure  or  "  upsetting' 
during  tho  operation  of 
shingling,  a  very  heavy 
ring  of  cast  iron  (.«hown 
in  the  plane  A  B,  Fig. 
27)  was  made  to  rest 
upon  the  upper  end  of 
the  mass  of  met^il  iw  i< 
passed  through  the  machine ;  this  ring  was  kept  in  position  hori- 
zontally and  guided  in  its  movement  vertically  by  the  upper  [wrt 
of  tho  sjvindle  of  the  drum  h.  Tho  finished  "  bloom  "  was  dis- 
charged from  tlie  "  squeezer  "  at  the  right-hand  side  of  the  0}«ii- 
ing  in  the  "scroll  "  through  which  the  "  ball  "  originally  entered, 
aiul  such  was  tho  rapidity  of  tho  oporatitm  that  the  "bloom "re- 
tained sufficient  heat  at  its  close  to  permit  i)f  its  being  jkuw^ 
directly  through  the  "  rolls  "  and  rolled  into  "  billets  "  or  "ninck- 
bars  ■'  without  reheating. 

The  niodi'ni  form  of  the  above -described  machine  differ* 
somewhat  from  tliut  shown  in  the  illustrations  in  the  a^^ang^ 
ment  of  its  driving-gear,  but  the  general  priucijdes  embodied  in 
tlio  original  construction  are  still  retained.  Large  numlwrs  of 
"  Burden  Rotary  Squeezers"  are  in  use  in  the  rolling-mills  of  tha 
world,  and  it  may  fairly  take  rank  as  one  of  the  most  important 
improvements  in  the  manufacture  of  iron  that  have  had  their 
origin  in  America. 

Coincident  with  tho  improvements  in  api)aratus  and  method! 
for  producing  wrouglit  iron,  the  general  advancement  of  all  th( 
arts,  and  es])eciiilly  those  relating  to  tho  manufacture  of  mft 
chinery,  created  a  demand  for  forgings  of  a  size  impossible  o 
execution  by  the  ancient  trip  and  helve  hammers;  and  as  a  mean 
of  supplying   this    need    for  uncommonly  heavy   forgings,  th 
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larl.nn;  of  th«  "  Nasuiytli  tliroct-sicting  steam  hammer"'  was 
duncfd  in  ihw  year  1M4;I,  by  Mi-ssrs.  Merriik  &  Towiie, at  the 
bulliwark  Foundry,   Phihidelphia,  Pa,     The  "  Nasmyth   ham- 
it  first  constructed  at  this  establishment,  is  represented 
.  I,  ill  which  AAA  are  the  two  upright  frames  of  east 
,  which  supported  a  lintel,  C,  that  sustained  the  stoam-cyliu- 


'=■'•'   in.— TnK  Naiutto  Stram  HAWMvit. 

ilipst,  J.    The  piston-rud,  E.  was  secured  at 

"  hammer-block,"  F  F  F,  which  was  free  to 

move  vertically  between,  and  was  guided  by,  the  upright  frames, 
^  *  *  ''"'w  valvo-tfear  i«  shown  on  the  left-hand  frame,  A, 
•-'d  the  valve  in  the  steam-chest,  J.  The  intensity  or 
urkinK  (orco  of  the  hluw  delivered  to  tlie  work  ujmu  the  anvil 
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ion.    This  conifistoii  of  a  lieavy  levor.  X,  which  hnJ  its 
on  the  bammiT-block,  F  F.     The  shurtcr  arm  of  this 
Bt«l  in  contact  with  a  vortical  bar  connected  with  the 
!i  a  way  that  at  whatever  point  of  its  h'Ugth 
iiceive  a  side  pressun-  from  tho  short  arm  of 
l'»r,  X.  it  caasixl  ths  admission  of  steam  to  tlie  lower  end  of  ■ 
D,  thus  caxisiny  the  "  hrimmur-bloek  "  to  nuiku  its 
ti  u«.     This  occurred  automatically  the  instant  after 

delivHry  of  the  blow;  tlie  inertia  of  the  weighted  end  of  the 
overctjme,  it  moved  downward  after  tlie  "  ham- 
■   to   rest,  and  forced   its  short  arm  agaijist  the 
ticul  Jtar  iu  llie  manner  described.    Such,  in  brief,  were  the 
'         rntion  of  the  first  steam  hammer  built  in 
by  its  builders  in  the  smith's  shop  of  their 
k  Foundry,  at  Philadelphia,  where  (Mr.  J.  Vau>^hn  Mer- 
■no)  it  was  "  continuously  employed  till  after  the  sale 
in  1871." 

iial   invention   of    Nasmyth  has    nndergono    many 

i   since  the  exjiiration  of  his  patents  a  multitude 

'»nn  having  for  their  object  the  improvement  of 

1  or  its  adaptation  to  some  paiiit-ular  variety  of  work 

■I   brought  forward  ;   but  they  all    involve  the  funda- 

of  lifting  a  vertii-ally  guided  heavy  mass,  or  ham- 

U,  by  the   dirtH-t  action    of  steam    ujxm   a   piston  with 

is  connected,  au<l  letting  it  fall  at  pleasure  npt)n  the 

hand  by  cutting  off  the  supply  of  steam  and  releas- 

b   the  piston;  aiid  tliis  ccmibination  of 

J  United  with  James   Nasmyth,  who,  by 

1,  augmented  the  strength  of  the  arm   of  Vulcan 

>rr«^    new  jviwers    and    |X)ssibilities    nj)on    the    skill 

ranee  of  a  modem  forge  and  all  its  Vulcanian  nc- 

U  n>prBS<?nted  by  Fig.  30.  which  to  an  experienced 

what  may  be  called  a  scene  of  well-rogulatt'd  coti- 

!  which,  amid  smoke  and  flame,  coal  and  iron,  the  hiss- 

' •••"»,  beating   of    sledges,   ringing  of  anvils,  and   tlie 

ii-e  of  white-hot  metal,  the  stalwart,  half-naked  sons 

strain  and  sweat  nt   their  appointed  tasks,  whilf  tlie 

fur  miles  around  quakes  under  the  ponderous  blows 

ploponn  hammer*  that 

.  .  .  npheaves  its  niiplity  arm 
Wliile  uo  the  anvil  tiirus  tbo  gloviDg  masa — 


>TM*  i> 


an  it  linM  h<!cn  niitlioritnlivrly  KtutiKl  that  Ihi'  l>1»wi>  of  tlii< 
Arwiuil  bnve  been  felt  at  Grecnwiob  Oliwmtory,  alxiul  two 
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and  nil  make  up  a  picture  suggestive  rathor  ul    \.\\v^  Infemo''i 
the  wars  of  tliunderbolt  and  tenifiest  than  an  t-xenipliiicalioa  of 
the  most  important  of  the  arts  of  peace. 

\To   &''   fon/inui'i/.  ] 


STAR-STREAMS   AND   NEBULA. 

By  GARBETT  P.  SEKV1S8. 

IT  is  vronderful  what  a  mass  of  evidence  confirmatory  of  the 
nelmltir  liypothusis  in  its  broadest  sense  has  been  (icruinu- 
lated  within  the  past  few  years.  Most  of  this  new  testimouy  in 
favor  of  an  old  tliw>ry  lias  been  furnished  by  Astrouoniical  Phfr 
tography,  that  giant  that  sees  the  invisible,  which  has  nt'eullj 
risen  to  the  aid  of  astronomers  with  the  startling  suddeiuiess  and 
unexpectediK'HS  t)f  the  Arab  lisherman's  afrite  escaping  from  lie 
despised  bottle.  Perhaps  the  most  notable  of  these  celestial  pho- 
tographs, in  the  direct  light  that  it  throws  upon  the  nebular 
hypothesis,  is  Mr.  Roberts's  already  famous  picture  of  the  An- 
dromeda nebula.  Nobody  can  look  upon  the  vast  nebulous  spiral; 
that  this  photograph  reveals,  surrounding  a  great  central  coU' 
densation,  and  showing  here  and  there  a  brigliter  knot  where* 
satellite  of  tlio  Inigu  focal  mass  is  in  process  of  formation,  with' 
out  feeling  that  Laplace  and  Kant  were  not  very  far  astray  in 
their  guess  as  to  the  mode  of  formation  of  the  solar  system, 

But,  although  stars  in  iibundamre  are  scattered  over  and  around 
the  Andromeda  nebula,  there  is  little  in  their  appearance  to  sug- 
gest a  foniiectioii  between  tliem  and  the  nel)ula.  It  is  different 
with  tlte  nebula*  in  the  Pleiades  and  in  Orion.  In  the  wonderfol 
photographs  of  the  Pleiades  by  the  Henry  brothers  of  Piiris  i>n" 
not  only  sees  masses  of  nebulous  matter  clinging,  so  to  sfieuk. 
to  some  of  tlie  more  conspicuous  stare,  but  in  one  place  a  long, 
straight,  narrow  strip  <tf  ucbulu,  has  stars  dotte<l  along  its  win 
length,  like  diamonds  strung  iipon  a  ribbon.  It  becomes  more 
difficult  to  resist  the  conclusion  that  in  this  strange  nebulou* 
streak,  with  its  starry  file,  wo  possess  an  indication  of  the  mod* 

*  I  ttin  rcmiuded  of  a  mnlwarl  hciii-iiiastcr  who  formerly  owned  a  forgv  in  New  EagW 
anil  wliiwe  ideas  of  ftitunty,  nppan'iitly,  were  not  pcrfeetly  deliniU: — at  any  rate,  he 
dinposcd  to  be  somewhat  iiimiiiiitive  In  his  way  in  re;^rd  thereto.  Wliencver  he  « 
tempt  a  clergyman  to  visit  Ids  forirr,  ho  woidd  place  him  immctliately  in  front  of  ihctofi 
fiiruaoe,  and,  n«  the  attendant  on  a  sipial  miscd  the  door,  revealing  a  tempenitiire  »it 
that  Ncbuchodni'zzar'fl  furnace  could  not  have  Hur[)assod,  he  would  howl  in  the  car  of 
scorched  and  tliiiroiiiihly  frichtened  preneher  the  inquiry,  "I.<  nKix  any  holler  than  (W 
It  has  not  heen  recorded  tlmt  lie  ever  ohtnined  any  positive  infonnation  in  answer  loll 
question,  the  cireumstanccii  uf  which  doubtless  alTorded  food  for  tliought  to  the  putio 
whom  it  was  put. 
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In  of  thf  many  curious  stn-ams  and  chains  of  stars  with 
the  heavens  abound,  when  we  look  at  another  amazing 
evelfttion  of  celestial  photograpliy,    I  refer  to  Prof.  Pickering's 
n'  ()h  of  Orion,  taken  with  a  portrait-lens  from  a  mountain 

|i>  >ri  California. 

In  this  photogrupli  a  trcmondous  spiral  nebula  is  revealed, 
-'  --  .1  space  on  the  sky  tifteen  degrees  in  diameter,  and  em- 
111  whole  of  the  constellation  with  the  exception  of  the 
^••smI  and  shoulders  and  the  upraised  arms  of  the  imaginary  giant. 
riiKWull-known  nebula  in  the  Sword,  the  three  bright  stars  in 
hi'  Bolt,  the  brilliant  first-magnitude  star  Rigel,  together  with 
|i'  iletidid  neighbor  Beta  of  Eridanus,  and  Kappa  Orionis, 

ihe  l«jwer  left-hand  corner  of  the  great  quadrilateral  of 
)riciu— are  all  inclu<l<'d  within  the  boundarie;s  of  this  vast  nebula. 
:1a  in  the  Sword  is  seen  to  be  only  an  exceptionally 
udeusatiou  in  the  nebulous  system  suiTounding  it. 
But  for  our  purposes  the  thing  to  be  particularly  noticed  is 
i>nt  of  the  stars  within  the  nebula.     Any  one  who 
W  'I  ion  with  a  jKiwerful  opera  or  field  glass  must  liave 

htfU  struck  with  the  curious  marshaling  of  many  of  the  smaller 
itw.  This  is  j)articularly 
Kiticeahl«»  around  the  Bolt, 
liiere  tho  sUir  Kpsilon,  itself 
N(f  known  to  be  enmeshed 
I  a  faint  nebula,  is  environed 
i^illi  a  garland  of  little  stars, 
'liiili,  defiling  in  a  Iwautiful 
B"ul»le  curve,  fin.iUy  stop  near 
Wu,  the  next  star  above  in 
Hi*-  Belt.  But,  indeed,  <»ne 
x-DtMJt  \\t».i\  a  glass  in  order 
ij  similar  rows  of 
' !  ion.  The  most  con- 
«cnou8  of  these,  after  the 
IS  in  tho  Belt  tliem- 
l*  those  that  ontlijie 

b')  ((iant's  left  arm  and  the 

^kin  that  he  is  supfif»sed  to  be.-ir  upon  it.    Another  row,  not 
king,  is,  however,  more  interesting  just  at  this  point,  l>eirau8e 
>W9  the  curve  of  the  great  outer  spiral  of  the  newly  discov- 
pbula.    This  file  of  stars  really  begins  below  the  Bolt  at  Eta, 
nil,  i-urving  round  Iw^tween  tlie  Belt  and  Gamma  or  Bellatrix  in 
■'ulder,  iru'lndes  the  stars  'it,  'I'l,  ^',  ^',  ."13,  3H,  and  oi,  be- 
rM  loo  faint  to  bo  visilile  to  the  unassisted  eye.    The  i-on- 
kweun  these  stars  and  the  nebula  seems  tooevidt'ut  to  l.>« 
Thw  spiral  form  of  the  latter  furnishes  an  explanation 


Stak  Gaklank  in  tiik  Hki.t  ur  OnioN, 
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of  the  geometrical  arrangement  of  the  former.  So  witii  tJie  ^HH 
of  telescopic  stars  described  above  as  winding  around  the  fa4M 
stars  in  the  Belt — the  nebular  forms  account  fur  the  confij^M 
tiou  of  the  stars. 

In  tbo  cut  of  Orion's  Belt,  above,  an  attempt  has  been  madetj 
represent  the  aj)pea ranee  of  the  assemblage  of  small  stars  around 
Ejjsilon,  the  center  star  of  the  Belt.  All  the  stars  there  shon 
csin  not  be  seen  with  an  ordinary  offera -glass,  but  a  strong  ficli 
glass  will  reveal  them  and  many  more  besides.  In  fact^  with  I 
powerful  glass  the  complication  of  curving  star-lint^s  becoma 
r.ather  confusing  to  one  attempting  to  di-aw  them,  and  the  cnl 
must  be  regarde<l  rather  as  an  "  impressionist "'  picture  than  U 
one  showing  every  stiir  accurately  in  its  place  and  of  preciselj 
the  right  magnitude.  Still,  it  will  be  found  an  approximately  cop 
rect  representation.  The  reader  should  hear  in  mind  the  fact  that 
the  star  Epsilon,  the  center  of  this  remarkable  sidereal  array, lai 
long  been  known  to  be  surrounded  by  a  strong  nebulosity,  anl 
that  in  the  photograidi  referre<l  to  this  spot  appears  as  oneofihi 
principal  ftn-i  of  the  great  spiral  nebuhi.  These  consideratioM 
naturally  lead  to  the  conclusion  (which  has  also  been  rwwiifd 
upon  other  grounds  ."o  far  as  the  larger  stars  are  comernfd)  th«i 
Epsilon  and  the  other  leading  stars  of  Orion,  with  the  exception 
of  Betelgeuse,  which  lies  beyond  the  boundaries  of  the  nebuU 
are  at  practically  the  .same  distance  from  us  as  the  small  sstarti 
surrounding  theui,  all  being  members  of  one  system. 

There  are  many  such  star-streams  to  lie  found  in  the  sir 
where  as  yet  no  related  nebula*  have  been  discovered.  But  "i* 
can  hardly  doubt,  in  view  of  the  evidence  which  the  jihotogra!'''* 
we  have  referred  to  furnish,  that  the  fonns  of  the  streams  are 
derive<l  from  the  pre-existing  ff)rms  of  the  parent  nelnila-.  In 
mauy  cases,  of  course,  the  process  of  nebular  condensation  htf 
been  finished,  and  we  can  never  expect  tn  discover  any  e\'idenrt 
of  the  nebula  having  once  existed  beyonti  the  peculiar  confignr* 
tion  of  the  stars  to  which  it  gave  birth.  In  other  cases,  as  in  tliii 
of  Orion,  phutogrnphy  niiiy  yet  reveal  tn  us  the  existence  of  f»int 
nebulous  spirals  still  connected  with  the  star-groups.  Pfo'- 
Holden's  discovery  of  a  starry  ring  connected  with  the  celcbrslM 
ring  nebula  in  Lyra  is  in  direct  accord  with  the  revelations* 
photograjiliy  in  this  respect.  Another  interesting  example  ii 
furni.shed  by  Mr.  W.  F.  Denning's  disi-overy  last  September  of 
small  nebula  which  is  completely  ejicircle<l  by  a  ring  of  stars, 
is  inipnssibh^  when  looking  .at  Mr.  Denning's  .sketch  of  thiscnt 
ous  object  in  Tlie  Observatory,  to  think  that  the  stars  and  U 
nebula  there  shown  do  not  belong  to  a  single  system. 

Among  the  most  striking  examjiles  of  curved  or  sjnral  slelll 
arrangement  are  the  circlet  of  small   stars  surrounding  Dfl 
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and  thn  exceedingly  bfautiful  star-ouives  in  the 

.  'if  Alphfi  Persei,  both  of  which  aru  tij^urod  in  my 

tronomy  with  an  Opera-jjtlass.    No  one  can  survey  the  heav- 

rii  1  iud  of  an  optical  instrument  for  half  an  hour  with- 

li  Mg  uuiuy  similar  instances.     If  it  should  over  be 

oionatrutivl  tbut   thu  individuals  composing   these  star-rows 

:."  identical  parallax,  or,  in  <jther  words,  aiM.' all  at  the 

from  ns,  so  much  adflitional  strength  would  bo 

to  the  argument  that  they  owe  tlieir  origin  to  a  nebula 

resembled  in  shape  the  figure  that  they  mark  out.     But 

iht-ntnt  probability  that  the  stars  concerned  in  such  cases 

alljr  <K»  have  i»ractically  the  sami'  i)aranax  i.s  so  great  that 

Mnnl  nji*n*«uroment  could  hanlly  maku  it  stronger. 

LtKiking^  at  tlie  matter  still  more  broadly,  it  is  clear  that  the 
lilky  Way  itsrlf  may  be  regarded  as  the  starry  residuum  of  a 
Ir  grander  nebula  even  thiui  that  of  <;)rion,  which  once  com- 
jli't«jly  encircled  our  heavens;  while  the  origin  of  such  stellar 
iaswe  Ix'liold  in  Eridanus.  Pisces,  and  other  constellations 
their  stars  comparatively  widely  separated  and  few  in 
lumher,  may  be  referreil  to  smaller  nebulous  masses  once  scat- 
r  the  region  of  space  included  witliin  and  extending  on 
•  if  Uie  plane  of  the  galactic  circle. 


THE  ARYAN  QUESTION   AND  PREHISTORIC  MAN. 

Bt  Puor.  T.   II.   HDXLEV. 

HIK  rapid  increase  of  natural  knowledge,  which  is  tlie  chief 

rliaractoristic  of  our  age,  is  effected  in  various  ways.     The 

lia  army  of  science  moves  to  the  contjuest  of  new  worlds  slowly 

I"  y,  nor  ever  cedes  an  inch  of  the  territory  gained.     But 

1''    :.ice  is  covered  and  facilitated  by  the  ceaseless  activity  of 

Builds  of  lijfljt  troops  provided  with  a  weapon — always  efficient, 

•in  ann  of  precision — the  scientific  imagination.     It 

-■1  of  these  enfauls  fifrdus  of  a«-ience  to  make  raids 

|ilo  the  realm  of  ignorance  wherever  they  se»j,  or  think  they  see, 

ami  cheerfully  to  acce|)t  defeat,  or  it  may  be  auniliila- 

Mv  rxward  of  error.     Unforturuitely,  the  public,  whidi 

kk-bex  the  pmgress  f)f  the  campaign,  loo  often  mistakes  a  ilash- 

ar    -  •       of  the  Uhlans  for  a  foi-ward  movement  of  tlie  main 

imagining  tliat  the  strategic  movement  to  the  re«r, 

iidi  oceasirtnally  follows,  indicates  a  battle   lost  by  science. 

^^(  ....,^t  }if.  oonfe.Hsed  th.tt  the  error  is  too  often  justified  by 

the  irrepressible  tendency  which  men  of  science 

Willi  all  other  .soria  of  men  known  to  mo,  to  be  impatient 
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that  most  wholesome  state  of  mind — suspende>i  juugmiut; 

ime  the  objective  truth  of  speculations  which,  from  the  nataivJ 
of  the  evidence  in  their  favor,  can  have  no  claim  to  b«  more  thni 
working  hypotheses. 

The  history  of  the  "Aryan  question  "  affords  a  striking  il]nstr»-| 
tion  of  these  general  remarks. 

About  a  century  ago,  Sir  William  Jones  pointed  out  the  clo«  J 
alliance  of  the  chief  European  languages  with  Sanskrit  and  ittj 
derivative  dialects  now  spoken  in  India.  Brilliant  and  Liborions ' 
philologists,  in  long  succession,  enlarged  and  strengthened  titjj 
position  until  the  truth  that  Sanskrit,  Zend,  Armenian,  Gr 
Latin,  Lithuanian,  Slavonian,  German,  Celtic,  ami  si)  on, : 
one  Jinother  in  the  relation  of  descendants  from  a  common  f 
became  firmly  established,  and  thenceforward  formed  |)art  of  ti* 
permanent  acquisitions  of  science.  Moreover,  the  term  "Aryan' 
is  very  generally,  if  not  universally,  accepted  as  a  name  for  the 
group  of  languages  thus  allied.  Hence,  when  one  speaks  of 
"Aryan  languages,"  no  hypothetical  assumptions  are  involved 
It  is  a  matter  of  fact  that  such  languages  exist,  that  they  pn-senl 
certain  substantial  and  formal  relations,  and  that  convention 
sanctions  the  name  applied  to  them.  But  the  close  connection  of 
I  these  widely  differentiated  languages  remains  altogether  inei|)li- 
cable,  unless  it  is  admitted  that  they  are  modifications  of  an  origi- 
nal relatively  undifferentiated  tongue;  just  as  the  intimate  affini- 
ties of  the  Romance  languages — Fi*ench,  Italian,  Spanish,  and  the 
rest^ — would  be  incomprehensible  if  there  were  no  Latin.  The 
original  or  "  jjrimitive  Aryan  "  tongue,  thus  postulate<l,  unfortu- 
nately no  longer  exists.  It  is  a  hypothetical  entity,  which  corre- 
8|)onds  with  the  "  primitive  stock  "  of  generic  and  higher  groiije 
among  plants  and  animals ;  and  the  acknowledgment  of  its  fi'f- 
mer  existence,  and  of  the  process  of  evolution  which  has  brouglit 
about  the  present  state  of  things  philological,  is  forced  ujwn  ns 
by  deductive  reasoning  of  similar  cogency  to  that  employed  nlioiit 
things  biologicaL 

Thus,  the  former  existence  of  a  body  of  relatively  nnifonu  uhi- 
lects,  which  may  be  called  primitive  Aryan,  may  l)e  added  fo  tli« 
stock  of  definitely  acquired  truths.  But  it  is  obvious  that,  iii 
the  absence  of  writing  or  of  phonographs,  the  existence  of  a  iao- 
guage  implies  that  of  speakers.  If  there  were  primitive  Arj^au 
dialects,  there  must  have  been  primitive  Aryan  people  wh<mse<l 
them ;  and  these  people  must  have  reside<l  somewhere  or  other  on 
the  earth's  surface.  Hence  philo]ngj%  without  stepping  lieyond  ite 
legitimate  bound?  and  keejjing  speculation  within  the  limit:-  of  b;»re 
necessity,  arrives,  not  only  at  the  conceptions  of  Aryan  languagfS 
and  of  a  primitive  Aryan  language,  but  of  a  primitive  Aryan  Jieo- 
jle  and  of  a  primitive  Aryan  home,  or  country  occupied  by  them. 
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his  Inmio  of  tho  Aryans  ?    When  tlio  labors 

t  ^iJ^tti  bt'gHU,  SaiiBkrit  was  the  most  airliaic  of 

W  Aryan  lunguages  known  to  them.    It  appeared  to  present 

'Ua  required  in  the  parental  or  [irimltivc  Aryan. 

is  niado  a  charge  at  this  opening.     The  scientific 

inution  seated   tlio  primilivo  Aryans  in  the  valley  of  the 

'i'lwod,  as  in  a  vision,  the  successive  columns,  guided 

_;   Brahnians,  whii-h  set   out  thence  to  people  the 

Ions  ot  the  Western  world  with  Greeks  and  Celts  and  Gei-mans. 

tho  pnigre«a  of  philology  itself  sufficed  to  show  that  this 

ekvadiiirge,  however  niagniQcent.was  not  profitable  warfare. 

uruul  evidence  of  tho  Vedas  proved  that  their  composers 

reacheti  the  Gauges.    On  the  other  baud,  the  comparison 

t'oJ  with  Sanskrit  left  no  alternative  open  to  the  assumption 

bese  languages   were  modilications  of  an   original  Indo 

tongue  spoken  by  a  people  of  wliom  the  Aryans  (;f  ludia 

tiiose  of  Persia  wore  offshotits,  and  who  could  therefore  be 

>  hero  than  on  tlio  frontiers  of  t)oth  Persia  and 

} ,  somewhere  in  the  region  which  is  at  yiresent 

Mvii  under  thu  namesofTurkistan,  Afghanistan,  and  Kafiristan. 

far.  it  can  hardly  bo  doubted  that  we  are  well  within  the 

of  which  scit-nce  has  taken  enduring  possession.     But  the 

rere  not  content  to  remain  within  tho  lines  of  this  surely- 

ition.     For  some  reason,  which  is  not  quite  clear  to  me, 

»ught  fit  to  restrict  the  home  of  the  ])rimitive  Aryans  to  a 

lenlar  part  of  the  region  in  question;  to  lodge  them  amid 

,1    i,..;.,i,tg  ^,f  ^|,j,  long  range  of  the  Hindoo  Koosh  and  on 

•  plateau  of  Pamir.     From  their  hives  in  these  se- 

Bysantl  wind-swept  wastes,  successive  swanns  of  Celts 

latins,  Teutons  and  Slavs,  were  thrown  ott'  to  settle, 

lonif  wanderings,  in  distant  Europe.    Tlio  Hiudoo-Koosh- 

ry,  once  enunciated,  gradually  hardened  into  u  sort  of 

1  there  have  not  been  wanting tlieorists  who  laid  ilown 

|raati>s  of  tho  Kuccessive  bands  of  emigrants  with  as  much  con- 

'  to  the  records  of  tho  otfice  of  a  priini- 

-Ceneral.      It    is  really  singular  to  ob- 

I  tlio  deference  which  has  been  shown,  and  is  yet  sometimes 

'Hon  whicli  can,  at  best,  claim  to  be  regarded  a.s 

.  a  somewhat  risky  working  hypotliesis. 

•"urty  years  ago,  the  cre<lit  of  the  Hindoo-Koosh-Pamir  theory 

rieen  almost  to  that  of  an  axiom.     The  first  person  to  instill 

kM  of  its  vahio  into  my  mind  was  the  late  Robert  Gonlon 

l>am,  a  man  of  great  learning  anrl  singular  originality,  whoso 

111...T1  til..  Hindoo-Kooshite  doctrine  could  scarcely  liavo 

.  ns  they  did,  if  his  great  powers  had  been  be- 

u(K>u  uiiikiii^  his  books  not  only  worthy  of  being  read,  but 


: 
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readable.  The  impression  left  upon  my  mind,  at  that  lime, 
various  conversations  about  the  "  Sarmatian  hypt>thfsi.s,"  wl* 
my  friend  wLshed  to  subsituto  for  the  Hindoo-Koosh-Pamir  !>p«o 
lation,  was  that  the  one  and  the  other  rested  pretty  much  upon 
like  foundation  of  guess-work.  That  there  was  no  suthcient  nnsil 
for  planting  the  iiriuiitivf  Aryans  in  the  Hindoo  Koosb,  ori 
Pamir,  seemed  jjlaiu  enough  ;  but  that  there  was  little  betl< 
ground,  on  the  evidenee  then  adduced,  for  settling  them  in  tk 
region  at  present  occupied  by  western  Russia,  or  PfMloIiu,*! 
peared  to  me  to  be  not  less  plain.  The  most  I  thought  LdtM 
proved  was,  that  the  Aryan  people  of  ludo-Iranian  speech  n 
just  as  likely  to  have  eonie  from  Eunjpe,  as  the  Aryan  peorifl 
Grei!k,  or  Teutonic,  or  Celtic  speech  from  Asia.  Of  late^H 
Latham's  views,  so  long  neglected,  or  mentioned  merely  as|^| 
ample  of  insular  eccentricity,  have  been  taken  up  and  advi 
with  much  ability  in  Germany  as  well  as  in  this  country— prin- 
cipally by  philologists.  Indeed,  the  glory  of  Hindoo-Koosh-Pamil 
seems  altogether  to  have  dejiarted.  Prof.  Ma.x  Miiller,  to  whoa 
Aryan  philology  owes  so  much,  will  not  say  more  now,  tliim  thit 
he  holds  by  the  conviction  that  the  .'^eat  of  the  primitive  Ar- 
yans was  "  somewhere  i7i  Asia."  Dr.  Schrader  sums  up  in  (aval 
of  European  Russia;  while  Herr  Penka  would  have  us  trousjilffla 
the  lioiiie  of  the  primitive  Aryans  from  Pamir  in  tlie  far  East 
the  Hciindinavian  Peninsula  in  the  far  West. 

I  must  refer  those  who  desire  to  acquaint  themselves  with 
philological  argiinifiits  on  whicli  tlu^se  conclusioius  are  biiH'd  tu 
tlu)  recently  jmblished  works  of  Dr.  Schrader  a/id  Canon  Tnylof,' 
and  to  Penka's  Die  Herkunft  der  Arier,  which,  iu  spite  of 
strong  si)i(-e  cjf  tlio  Uhlan  which  runs  through  it,  I  have  fouoi 
extremely  W(41  worth  study.     1  do  not  pretend  to  be  able  to  looll 
at  the  Aryan  question  under  any  but  the  biological  a.si)ectj 
which  1  now  turn. 

Any  biologist  who  studies  the  history  of  the  Aryan  questi 
and,  taking  the  i)hilological  facts  on  trust,  regards  it  exclusivol; 
from  the  point  of  view  of  anthrojiology,  will  observe  that,  vei 
early,  the  purely  biobjgical  conception  of  "race"  illegitimiilel 
mixed  itself  up  with  the  ideas  derived  from  pure  philology.  U 
quite  proper  to  speak  of  Aryan  "  jieople,"  because,  as  we  ha' 
seen,  the  existence  of  the  language  implies  that  of  a  people  wb 
speak  it;  it  might  be  eijually  i)ermissible  to  call  Latin  i)e<)jile! 
those  who  speak  Romance  dialects.  But,  just  as  the  applicatii 
of  the  terra  Liitin  "  race "  to  the  divers  jjeople  who  sjM>ak  R 
mauco  languages,  at  the  present  day,  is  none  the  less  absurd 


•  Scbnuler,  Prohistorio  Antiquities  of  the  Aryan  Fuoplus.     Tnumlutetl  by  F.  B,  Jo» 
M.  A.,  189U.    Taylor,  Tlie  Origin  o{  the  Aryono,  1800. 
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lac  iL  1..  .it  is  quite  possible  that  it  may  be  equally 

sn^}  to  I  J  lie  who  spoke  the  primitive  Aryan  dialects 

inhabited  the  prim^itive  home,  the  Aryan  race.  "  Aryan  "  is 
a  term  of  chissitication  used  in  i)hilology.  "Race"  is 
i»e  of  a  subdivision  of  one  of  those  grouiia  of  living  things 
are  allied  "  species  "  in  the  technical  language  of  zoology 
ly ;  ttud  the  term  connottis  the  possession  of  characters 
from  those  of  the  other  members  of  the  sijecies,  which 
I^Btrong  tendency  to  appear  in  the  progeny  of  all  members 
rucos.  Such  race-characters  may  bo  either  bodily  or 
mtmta],  though  in  practice,  the  latter,  as  leas  easy  of  observation 
nd  definition,  can  rarely  be  taken  into  account.  Language  is 
half  in  the  bodily  and  half  in  the  mental  natui-e  of  man. 
be  tocaI  sounds  which  form  the  raw  materials  of  language 
\\'  rodnced  without  a  peculiar  conformation  of  the  or- 

V  ,  1 ;  the  enunciation  of  duly  accented  syllables  would 
aible  without  the  nicest  co-ordination  of  the  action  of  the 
which  movt'  these  organs;  and  such  co-ordination  depends 
I  mechanism  of  certain  portions  of  the  nervous  system.  It 
llbweforo  conceivable  that  the  structure  of  this  highly  complex 
ing  apparatus  should  determine  a  man's  linguistic  jioten- 
that  is  to  say,  should  enable  him  to  use  a  language  of  one 
ttin  and  not  another.  It  is  further  conceivable  that  a  particular 
laguixtir  potentiality  should  be  inherited  and  become  as  good  a 
nre-mark  »«  nny  other.  As  a  matter  of  fact,  it  is  not  proved 
•kat  t  jKitentialities  of  all  men  are  the  same.    It  is 

*ffiraj'  ..  .   .     .pie,  that,  in  the  United  States,  the  enunciation 

■d  the  timbre  of  the  voice  of  an  American-born  negro,  however 
ftwo'i  may  have  learned  English,  can  be  readily  distin- 

liat  of  a  white  man.    But,  even  admitting  that  dif- 
may  obtain  among  the  various  races  of  men,  to  this  ex- 
,Ido  not  think  that  there  is  any  good  ground  for  the  suppo- 
Son  that  an  infant  of  any  race  would  be  unable  to  learn,  and  to 
tte  with  ease,  the  language  of  any  other  race  of  men  among 


■   '  t  bo  brought  up.    History  abundantly  proves  the 

f  languages  from  some  races  to  others ;  and  there 

ce,  that  I  know  of,  to  show  that  any  race  is  incapable 

ng  a  foreign  idiom  for  its  native  tongue, 

eae  considerations  it  follows  that  community  of  lan- 

>of  of  unity  of  race,  is  not  even  presumptive  evi- 

idcntity.*    All  that  it  does  prove  is  that,  at  some 


'in  of  the  kryuis,  p.  81)  iloteB  that  "Cuno  .  .  .  was  the  flrst  to 

i.cd  on  %a  an  axiom  in  cthoolog; — that  race  U  Dot  coextensive 

I  In  1871.     I  icoy  bo  pc-rmitud   (o  quote  a  postage 

t  JanuatT,  IS70,  whluh  l>ro«plil  mp  Into  a  great  deal 

-ia-,  uui  laaral  peouliartlios  go  vith  blood  auil  not  with  language. 
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time  or  other,  free  and  prolonged  intercourse  has  taken  place  be. 
tween  the  speakers  of  the  same  language.  Philology,  therefore) 
while  it  may  have  a  perfect  right  to  postulate  the  existence  o 
a  primitive  Aryan  "  people,"  has  no  business  to  substitute '"  race' 
for  "  people."  The  speakers  of  primitive  Aryan  may  have  been  | 
mixture  of  two  or  more  races,  just  as  are  the  speakers  of  Englid 
and  of  French  at  the  present  time. 

The  older  philological  ethnologists  felt  the  difficulty  whicj 
arose  out  of  their  identification  of  linguistic  with  racial  affinitj 
but  were  not  dismayed  by  it.  Strong  in  the  prestige  of  thai 
great  discovery  of  the  unity  of  the  Aryan  tongues,  they  were  quiti 
prepared  to  make  the  philological  and  the  biological  categoria 
fit,  by  the  exercise  of  a  little  pressure  on  that  about  which  the 
knew  less.  And  their  judgment  was  often  unconsciously  warp« 
by  strong  monogenistic  proclivities,  which  at  bottom,  howeva 
respectable  and  philanthropic  their  origin,  had  nothing  to  d< 
with  science.  So  the  patent  fact  that  men  of  Aryan  speech  prt 
sented  widely  diverse  racial  characters  was  explained  away  \ 
maintaining  that  the  physical  differentiation  was  post- Aryan;  « 
put  it  broadly,  that  the  Aryans  in  Hindoo-Koosh-Paniir  wen 
truly  of  one  race ;  but  that,  while  one  colony,  subjected  to  tin 
sweltering  heat  of  the  Gangetic  plains,  had  fined  down  and  diirfc 
ened  into  the  Bengalee,  another  had  bleached  and  shot  up,  hnda 
the  cool  and  misty  skies  of  the  north,  into  the  semblance  of  Y<m.h 
ranian  grenadiers ;  or  of  blue-eyed,  fair-skinned,  six-foot  Scotcl 
Highlanders.  I  do  not  know  that  any  of  the  Uhlans  who  fongh 
so  vigorously  under  this  flag  are  loft  now.  I  doubt  if  any  one  i 
prepared  to  say  that  he  believes  that  ihe  influence  of  externi 
conditions,  alone,  accounts  for  the  wide  physical  differences  h< 
tween  Englishmen  and  Bengalese.  So  far  as  India  is  concema 
the  internal  evidence  of  the  old  literature  sufBciently  proves  thl 
the  Aryan  invaders  were  "white"  men.  It  is  hardly  to  h 
doubted  that  they  intermixed  with  the  dark  Dravidian  aborig 
nes ;  and  that  the  high-caste  Hindoos  are  what  they  are  in  virta 
of  the  Aryan  blond  which  they  have  inherited,*  and  of  the  select] 
ive  influence  of  their  surroundings  operating  on  the  mixture. 

In  the  United  St&tes  the  negroes  hurc  epoken  English  for  generations ;  but  no  one  on 
gronnd  would  call  thorn  Engli^'limen,  or  expect  them  to  differ  phyBJcally,  mentfUlj,  ot 
ally  from  other  negroes."    (Pall  Mall  Gazette,  January  10,  1870.)    But  the  "ts/m 
ethnolo(5y"  had  been  Implied,  if  not  enunciated,  before   my  time;  for  example, by 
in  1866. 

•  I  am  unable  to  discover  pood  gronnds  for  the  seTcrity  of  the  critidsm,  ilk  the 
of  "  th«  anthropologists,"  with  which  Prof.  Max  Hiiller'a  assertion  that  the  aame  U( 
runs  in  the  veins  of  English  soldiers  "  as  in  the  veins  of  the  darli  Bengalese,"  and  i 
there  is  "a  legitimate  relationship  between  Hindoo,  Greek,  and  Teuton,"  baa  be«i  »W 
So  far  as  I  know  anvthing  about  anthropology,  I  ghoold  say  that  these  slatemeots  mtf 
correct  literally,  and  probably  arc  so  substantially.    I  do  not  know  of  any  good 
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The  assumption  that,  as  there  must  have  "been  a  primitive 

,A ■   "pie,  in  the  philological  sense,  so  that  people  must  have 

i  a  race  in  the  biological  sense,  is  pretty  generally  made 
in  modem  diecussioiis  of  the  Aryan  problem.     But  whether  the 
1  of  the  primitive  Aryan  race  were  blonds  or  brunets,  whether 
ey  had  long  or  round  heads,  were  tall  or  were  short,  are  hotly 
ions,  into  the  discussion  of  which  considerations 
lo  science  are  sometimes  imported.    The  combina- 
k  of  Hwarthiness  with  stature  above  the  average  and  a  long  skull, 
•J  aorene  impartiality  of  a  mongrel ;  and,  having 
uf  fair  dealing,  I  proceed  to  state  the  case  for 
K}'pothosi8  I  am  inclined  to  adopt.    In  doing  so,  I  am  aware 
' .'  take  the  shilling  of  the  recruiting  sergeant 
iJo,  and  I  warn  all  and  sundry  that  such  is  the 


'  '^  discussions  which  have  taken  place  from  a 
i  point  of  view,  the  first  point  which  has 
Btk  mi!  IB  that  the  problem  is  far  more  complicated  and  difficult 
^many  of  the  disputants  appear  to  imagine  ;  and  the  second, 
lie  data  upon  which  we  have  to  go  are  grievously  insufficient 
Itstent  and  in  preciaion.  Our  historical  records  cover  such  an 
simally  small  extent  of  the  past  life  of  humanity,  that  we 
i  littlo  help  from  them.  Even  so  late  as  1500  B.  c,  northern 
isia  lies  in  historicul  darkness,  except  for  such  glimmer  of 
gUas  may  be  thrown  here  and  there  by  the  literature  of  Egypt 
1  of  Babylonia.  Yet,  at  that  time,  it  is  probable  that  Sanskrit, 
T.)  say  nothingof  other  Aryan  tongue8,had  long 
■  <1  from  primitive  Aryan.  Even  a  thousand 
yaws  later,  little  enough  accurate  information  is  to  be  had  aboiit 
the  m  '  '  '  raotora  of  the  European  and  Asiatic  tribes  known 
lotL>  We  are  thrown  upon  such  resources  as  archipol- 

0^  and  human  paleontology  have  to  offer,  and,  notwithstanding 
rkablu  progress  made  of  late  years,  they  are  still  meager, 
theless,  it  strikes  me  that,  from  the  purely  anthropological 
Vere  is  a  good  deal  to  be  said  in  favor  of  the  two  proposi- 
lintained  by  the  new  school  of  philologists :  first,  that  the 
fho  spoke  ""primitive  Aryan  "  were  a  distinct  and  well- 
iiid ;  and,  secondly,  that  the  ana  of  the  dis- 
.  in  primeval  times,  lay  in  Europe,  rather 


in  Attia. 
tho  1»> 
lavia  n  1 


md  years,  at  least,  the  southern  half  of 
-ite  or  southern  shores  of  the  Baltic  have 


occupied  tiy  »  race  of  mankind  possessed  of  very  definite 

>cM  IwtifMtt  •  higli  OMtc  nindoo  and  a  Dravidtao,  except  tlio  Ai7an 
t:i^  •.!■.•  of  the  foruK-r ;  arul  (he  »tri!iigth  of  llio  mfuoion  ia  probably  quite  aa 
L  la  mtBte  Qiadoua  u  la  t^jrac  £D^-Uili  soldiora. 
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characters.  Typical  specimens  have  tall  and  massive  frames,  fair  I 
complexions,  blue  eyes,  and  yellow  or  reddish  hair — that  is  to  S8y,  I 
they  are  pronounced  blonds.  Their  skulls  are  long,  in  the  genae  I 
that  the  breadth  is  usually  less,  often  much  less,  than  four  fifths  I 
of  the  length,  and  they  are  usually  tolerably  high.  But  in  thii  I 
last  respect  they  vary.  Men  of  this  blond,  long-headed  na  I 
abound  from  eastern  Prussia  to  northern  Belgium  ;  they  are  met  I 
with  in  northern  France  and  are  common  in  some  parts  of  onr  I 
own  islands.  The  people  of  Teutonic  speech,  Goths,  Saxons,  Ale-  I 
manni,  and  Franks,  who  poured  forth  out  of  the  regions  bordering  I 
the  North  Sea  and  the  Baltic,  to  the  destruction  of  the  Roman  I 
Empire,  were  men  of  this  race ;  and  the  accounts  of  the  ancient  I 
historians  of  the  incursions  of  the  Gauls  into  Italy  and  Greec*^  I 
between  the  fifth  and  the  second  centuries  B.  c,  leave  little  doobt  I 
that  their  hordes  were  largely,  if  not  wholly,  composed  of  similtf  I 
men.  The  contents  of  numerous  interments  in  southern  Scandi-  I 
navia  prove  that,  as  far  back  as  archaeology  takes  us  into  the  so-  I 
called  Neolithic  age,  the  great  majority  of  the  inhabitants  had  tis  I 
same  stature  and  cranial  peculiarities  as  at  present,  though  their  I 
bony  fabric  bears  marks  of  somewhat  greater  ruggedness  and  I 
savagery.  There  is  no  evidence  that  the  country  was  occupied  I 
by  men  before  the  advent  of  these  tall,  blond  long-heatls.  But  I 
there  is  proof  of  the  presence,  along  with  the  latter,  of  a  an»]I 
percentage  of  people  with  broad  skulls — skulls,  that  is,  the  breadth  . 
of  which  is  more,  often  very  much  more,  than  four  fifths  of  the  I 
longth.  I 

At  the  present  day,  in  whatever  direction  we  travel  inland  from  I 
the  continental  area  occupied  by  the  blond  long-heads,  whether  I 
southwest,  into  central  France ;  south,  through  the  Walloon  proT«  I 
inces   of  Belgium  into  eastern  France ;  into  Switzerland,  sonlk  I 
Germany,  and  the  Tyrol ;  or  southeast,  into  Poland  and  Russia;  I 
or  north,  into  Finland  and  Lapland,  broad-heads  make  their  ajv  I 
pearance,  in  force,  among  the  long-heads.    And,  eventuallj-,  we  I 
find  ourselves  among  people  who  are  as  regularly  broad-headed  I 
as  the  Swedes  and  North  Germans  are  long-headed.    As  a  gen- 1 
eral  rule,  in  France,  Belgium,  Switzerland,  and  south  Germany,! 
the  increase  in  the  proportion  of  broad  skulls  is  accompanied  by  | 
the  appearance  of  a  larger  and  larger  proportion  of  men  of  brunet 
complexion  and  of  a  lower  stature;  until,  in  central  France  and 
thence  eastward,  through  the  Cevennes  and  the  Alps  of  Dauphiny, 
Savoy,  and  Piedmont,  to  the  western  plains  of  north  Italy,  Uie 
iaU,  blond  long-heads  *  practically  disappear,  and  are  replaced  by 

*  I  ma;  plead  the  precedent  of  the  good  Englinh  wcrdi  "  block-head"  kod  "tUek 
he«d  "  for  "  broad-head  "  and  "  long-head,"  but  1  can  not  say  that  they  are  elegasL  I 
Blight  have  employed  the  technical  terms  brachycephali  and  dolichocepbali.  But  it  oM 
Bot  be  Raid  that  they  are  much  more  graceful ;  and,  moreover,  they  mte 
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i  The  ordinary  Savoyard  may  be  de- 

k... ...  ... w  ....  jiso  of  those  which  apply  to  the  ordinary 

vede.  Ho  is  eliort,  swarthy,  durk-eyed,  dark-haired,  and  his 
■ikis  very  bn»d.  Between  the  two  extreme  types,  the  one 
HW  on  tho  shores  of  the  North  Sea  and  the  Baltic,  and  the 
Bur  on  those  of  the  Mediterranean,  there  are  all  sorts  of  inter- 
Hrifef  ■  I  which  breadth  of  skull  maybe  found  in  tall 

HBii  >  1  men,  and  in  tall  brunet  men. 

■  Tbflro  u  mnoh  renson  to  believe  that  the  bninet  broad-heads, 
iBviDct  with  in  rcntral  France  and  in  tho  west  central  European 
^^ilan'iv.  h.ive  inhabited  the  same  region,  not  only  throughout 

lU  I  period,  but  long  before  it  commenced ;  and  it  is 

kM||»ui"  LiK.L  their  area  of  occupation  was  formerly  more  exten- 
^^B  For,  if  we  leave  aside  the  comparatively  late  incursions  of 
^^Biiatic  rac^a,  the  center  of  eruption  of  tho  invaders  of  the 
HHern  moiety  of  Europe  has  been  situated  in  tho  north  and 
Kg^  In  tho  case  of  the  Teutonic  inroads  upon  the  empire  of 
^■^■nndoubteilly  lay  in  the  area  now  occupied  by  tho  blond 
HPHBs ;  and,  in  that  of  the  antecedent  Gaulish  invasions,  the 
Bh;iical  characters  ascribed  to  tho  leading  tribes  point  to  the 
Kb  '.in.     Whatever  the  cau.ses  which  led  to  the  breaking 

HBot  I;:  of  thi)  blond  long-heads,  in  mass,  at  particular 

Kadi5,  the  natural  increase  in  numbers  of  a  vigorous  and  fertile 
H|Mr  " 'd  them  to  press  upon  their  neigh- 

^^(11  :i,nt  occasions  for  intermixture.    If, 

•I  aay  given  prehistoric  time,  we  suppose  tho  lowlands  verging 
^  the  Ba'"  '  tho  Nort.h  Sea  to  have  been  inhabited  by  pure 

pload  Ion  .  while  tho  central  highlands  were  occupied  by 

^^B^runet  short-heads  the  two  would  certainly  meet  and  iuter- 
B^%>  course  of  lime,  in  spite  of  the  vast  belt  of  dense  forest 
■hich  extended,  almost  uninterruptedly,  from  the  Carpathians  to 
^^kdennes ;  and  the  result  would  bo  such  an  irregular  grada- 
HJRf  the  one  type  into  the  other  as  we  do,  in  fact,  meet  with. 
I  On  the  Boutheaat,  east,  and  northeast,  throughout  what  was 
■c«  tho  kingdom  of  Poland,  and  in  Finland,  the  preponderance 

■  brood-lieadfl  goes  along  with  a  wide  prevalence  of  blond  com- 
BxioD  And  of  gooil  stature.  In  tho  extreme  north,  on  the  other 
H^^B^^taJ  '  '  '  '  <'3s  is  combined  with  low  stature, 
IBBPHpii  strongly  Mongolian  features,  in  the 


dltr«r«nt  ft«n  that  wlilch  I  have  pren  In  the  definition  of  broad-beads 

Tbe  trfihafU  inda  \»  i  number  which  exprcsrea  the  relation  of  the 

•  the  latter  aa  100.     Therefore,   "broad-heads" 

ci._..h<>inl«"  have  it  hclo«v  80.     The  physiological 

I  rnlne  ilepeinls  upon  the  observed 

,:  ekulU  or  broad  ekuUa  among  large 

•1 
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Lapps.    An<l  it  is  to  be  observed  thnt  this  ■ 
ingly  to  the  eastward,  among  the  central  A:-.. 

The  population  of  the  British  L^lands,  at  the  pnsmot 
offers  the  two  extremes  of  the  tall  blond  and  thf    '         'i 
typos.     The  tall  blond  long-heads  resemble  those  of  : 
but  our  short  brunet  race  is  long-headed.    Bmnet  bmad'he 
8uch  as  those  mot  with  in  the  central  Euroj' 
exist  among  us.    This  absence  of  any  coi, 
distinctly  broad-headed  people  (say  with  the  cephalic  index^ 
81  or  88)  in  the  modern  population  of  the  United  Kingdor 
more  remarkable,  since  the  investigations  of  the  late  Pr. 
nam,  and  others,  proved  the  existence  of  a  large  ; 
tall  broad-heads  among  the  people  interred  in   h 
of  the  Neolithic  age.    It  would  seem  that  these  bro 
migrants  have  been  absorbed  by  an  older  long-yl 

just  as,  in  south  Germany,  the  long-headed  Alci 

absorbed  by  the  older  broad-heads.    The  short  brunet  long-1 
are  not  peculiar  to  our  islands.    On  the  contrar  iboi 

western  France  and  in  Spain,  while  they  predon 
Corsica,  and  south  Italy,  and,  it  may  be,  occupied  a  mach 
Ba  in  ancient  times. 

Thus,  \n  the  area  which  has  be«n  under  consideroHoTi. 
aro  evidences  of  the  existence  of  four  races  of  men :  (1)  V 
heads  of  tall  stature,  (2)  brunet  broad-hear'      '     >      • 
Mongoloid  brunet  broad-heads  of  short  at. 
heads  of  short  stature.    The  regions  in  which  these  races  app 
with  least  admixture  are — (1)  8candiua^^a,  north  Ot 
parts  of  the  Britisli  Islands  ;  {'i)  central  Franoe,  the  contrail 
pean  highlands, and  Piedmont;  (.'3) arctic  at. 
tral  Ajsia;   (4)  the  western  parts  of  Uio  1>. 
France;  Spain. south  Italy.    And  the  iuhubilanl*  of  ihfl : 
which  lie  between  these  f"  radtti 

•uch  as  short  blond  long-1:    -._, -he 

long-heads  which  might  be  expected  to  result  from  thelr^ 
mixture.    Th.- 

supposition  th:: 

the  bninot  long-heads  have  existetl  in  Europe  tl 

til     .       '  ',    '     '   •   •  "  •       •    •■ 

<"'      - 

Dnieper,  down  to  the  time  of  Attila.    On.  the  < 

mo--  -  ■■•-    ■■  '•■     ^ 

cl. 

south,  wliioh  ultimately  extended  from  north  Italy  as  for  an  < 

tia  in  Asia  Minor. 

It  is  now  time  t'j  consldor  the  rotations h«lweeo  the  phc 
of  racial  distribution,  aa  thus  defined,  and  ihoM  of  the 


. .  .-I....- -.. 
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■ti'  vi!*«.    Tho  blond  long-heads  of  Europe  spen,k,  or  have 

Pfc^.  -  i.-uiiAD,  Teutonic,  or  Celtic  dialects,  and  they  tire  not 
Dovn  to  haro  over  uaod  any  but  these  Aryan  languages.  A  large 
lop"  '    '     '  'ifoad-heads  once  spoko  the  Ligurian  and 

to  K  1  are  believed  to  have  been  non- Aryan, 

bt,  when  the  It^nnans  made  acquaintance  with  Transalpine  Oaul, 
la  mhabitants  of  that  country  between  the  Garonne  and  the 
tine  (Cffisar'a  Celtica)  seem,  at  any  rate  for  the  most  part,  to 
we  spoken  Celtic  dialects.  The  brunet  long-heads  of  Spain  and 
Urn —  ■■  ■  t'oar  to  have  used  a  non-Aryan  language,  that  Euska- 
H^  1 11  live.s  on  the  shores  of  the  Bay  of  Biscay.    In  Brit- 

Hk>n)  is  no  cort^iin  knowledge  of  their  use  of  any  but  Celtic 
l^lftis.  \Vlii%t  they  spoke  in  the  Mediterranean  islands  and  in 
nth  Italy  does  nut  appear. 

The  blond  brxa'l-hoo'ls  of  Poland  and  west  Russia  form  part  of 
jMKiIc  who,  when  they  first  made  their  appearance  in  history, 
Hbed  the  marshy  plains  imperfectly  drained  by  the  Vistula  on 
^^■Attlie  Duna  on  the  north,  and  the  Dnieper  and  Bug  on  the 
PHBHBey  were  known  to  their  neighbors  as  Wends,  and  among 
wDaolvos  ns  Serbs  and  Slavs.  The  Slavonic  languages  spoken 
bikaec  ]"      '  ill  to  be  most  closely  allied  to  that  of  the 

^fctoiii  upon  their  northern  border.    The  Slavs  re- 

BnUe  the  south  (iermaus  in  the  predominance  of  broad-heada 
topr  '^  .while  stature  and  complexion  vary  from  the,  often 
^^;_^  lici  prevail  in  Poland  and  Groat  Russia  to  tbo,  often 

^^^boets  common  elsewhere.  There  is  certainly  nothing  in 
IHBi^y  of  the  Slav  people  to  interfere  with  the  supposition 
bAt,  (rtiin  vnry  early  times,  they  have  been  a  mixed  race.  For 
Itoir  ■  een  that  of  the  tall  blond  long-heads  on  the 

■^..,.. .  „  rt  brunet  broad-heads  of  the  European  type 

^b  west,  and  that  of  the  short  brunet  broad -heads  of  the  Asi- 
^■rpe  on  the  east:  and  throughout  their  history  thi-y  have 
Hr  thruBt  themselves  among  their  neighbors,  or  have  been 
erran  and  trampled  down  by  them.  Gauls  and  Goths  have  trav- 
K<i    "  'n  their  way  to  the  east  and  south:  Finno- 

iAri    .      ,  )r  way  to  the  west,  have  not  only  done  the 

»,  but  have  held  them  in  subjection  for  centuries.    On  the  other 

'   "'        '         '      i  times  when  their  western  frontier  advanced 

i'-e^l,  it  is  asserted  that  they  have  sent  colo- 

M  to  Holland  and  even  as  far  as  southern  England.    A  large 

-    --        • — ''rniany:  Bohemia,  Moravia,  Hungary;  the  lower 

;be  and  the  Balkan  Peninsula,  have  been  largely 

b^laiftBtely  Sluvonized ;  and  the  Slavonic  rule  and  language, 

^^^Bdo  had  trouble  to  hold  their  own  in  west  Russia  and 

^^^Hssia,  have  now  extended  their  sway  over  all  the  Finno- 

toiio popolalions  of  Great  Russia;  while  they  are  advancing. 
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among  those  of  central  Asia,  up  to  the  frontiers  of  In<] 
Bouth  aufl  to  the  Pacific  on  the  extreme  east.    Thus  it 
possible  that  fewer  than  tliree  races  should  have  contribui 
the  formation  of  the  Slavonic  people;  namely,  ('      '  '      ' 
heads,  the  European  bruuet  broad-heads,  and  thi 
broad-heads.    And,  in  the  absence  of  evidence  to  the  contn 
iscertainly  permissible  to  suppose  that  it  is  the  fir^t  ~       -  '  '• 
furnished  the  blond  complexion  and  the  stature  ■ 
many,  especially  of  the  northern  Slavs,  and  that  the  brnnot 
plexion  and  the  broad  skulls  must  be  attributed  to  the  othe 
But,  if  that  supposition  is  permissible,  then  the  Aryan  fort 
substance  of  the  Slavonic  languages  may  also  be  fairly  soj; 
to  have  proceeded  from  the  blond  long-heads.    They  could  no 
come  from  the  Asiatic  brunet  broad-heads,  who  all  speal 
Aryan  languages ;  and  the  presumption  is  :i 
from  the  brunet  ])road-heads  of  the  central  i.       , 
among  whom  an  apparently  non- Aryan  language  was  ll 
spoken,  oven  in  liistorical  times. 

In  the  same  way,  the  tall  blond  tribes  among  the  Finns  n 
accounted  for  as  the  product  of  admixture.    The  great  m» 
of  the  Finno-Tataric  people  are  brunet  broad-heads  of  ' '      * 
type.    But  that  the  Finns  prop€'r  have  long  been  in  i 
tbo  Aryans  is  evidenced  by  the  many  words  borrowo<l 
which  their  language  contains.    Hence  there  hn    ' 
opportunity  for  the  mixture  of  races,  and  for  tin 
some  of  the  Finns  of  more  or  fewer  of  the  physical  i 
the  Aryans,  and  vice  vtrsck.    On  any  hypothesis,  the 
tween  Aryan  and  Finno-Tataric  people  must  have  exti 
west-central  Asia  for  a  very  long  period  ;  and  at  : 
frontier,  it  has  been  possible  that  ituxed  races  f^  1 
brunet  Aryans  should  bo  formed. 

So  much  for  the  EurojH'an  people  who  now 
Teutonic, or  Slavonian,  or  Lithuanian  tongues;  or 
to  have  spoken  them  before  the  BUiK3rse«8ion  of  ao  many  t 
early  native  dialects  by  the  Ro  >  '   "  '  tbi 

guage  of  Rome.    With  resi^oct  i  f< 

and  Latin,  the  unraveling  of  the  tangled 
r     •       '         '  -'  oorder!)       '"      ' 

i  ll  I  do  in- 

however,  ihcro  are  a  few  tolcrablv  s.vti»fj. 

Thn- crbiallyl'-     "       '    •   ■ 

wei'  ;  the  nni 

people;   riml  the  Spdiakiots  of  C 

Auntativus  of  the  old  Hellenes  ii 

Bat  coDsidering  that  Greek  col 

;:r<it  scalu  in  llio  eighth  century  B.  c,  and  Uim;.  iici.tuT 
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TJollf^no  hail  Iwen  fighting,  tradiug,  plundor- 

. ,      ^.  Ti  butli  sides  of  the  ^Egt-an,  ami  perhaps  as 

ros  ihi'  shorvs  «<f  Syria  and  of  Egypt,  it  is  probable  that, even 

I  y,  the  maritime  Greeks  were  a  very  mixed 

luiid,  the  Dorians  may  well  have  preserved 

btionj^iaal  type;  and  their  famous  migration  may  be  the  earliest 

linwn  e\         '      f  those   movements   of  the  Aryan  race  which 

rn>,  in  1  M-s.  to  change  tho  face  of  Europe.     Analogy  per- 

*i»p»  justitics  i»  guess  that  those  etlinologii-al  shadows,  the  Pe- 

lugi,  may  have  been  an  earlier  mixed  population,  like  that  of 

em  Onul   and  i>f  Britain  before  Die  Teutonic  invasion.    At 

t:»ll  blond  long-heads  are  so  well  represent»xl  in  tho 

■  ._,  of  the  Balkan  Peninsula  that  they  may  be  cretlite*! 

lie  Aryan  languages  spoken  there.    And  it  may  be  that  tho 

which  peiijdfxl  Phrygia  with  Tliracians  represents  u  real 

it  of  the  Aryan  race  into  Asia  Minor,  such  as  that  which 

•je«ra  carried  the  Gauls  thither. 

lities  in  the  way  of  a  probable  identificatii:)n  nf  tho 
'i|i'  ,.;  whom  the  various  dialects  of  the  Latin  group  de- 

•Jopwl  themselves,  with  any  race  traceable  in  Italy  in  historical 
ry  great.     In  addition  to  Ihe  Italic  "aborigines" 
III'  y   was   peopled   Ijy  Ligurian  bruuet  broad-hea<l8  ; 

irifli  Gaal^,  probably,  to  a  large  extent,  blond  long-heads ;  with 
1  about  whom  nothing  is  known.  Besides  these,  there 
■0  perplexing  people  the  Etruscans,  who  seem  to  have 
iVriginaily,  brunet  long-heads.  South  Italy  and  Sicily  pre- 
IS  — ■•  .'ont  of  "Sikels,"  Phamicians  ami  Greeks;  wliile. over 
latively  niwloru  times,  follows  a  wash  of  Teutonic 
The  Latin  dialects  arose,  no  one  knows  how,  among  tho 
^T»w  of  central  Italy,  encompassed  on  all  sides  by  people  of  the 
various  physical  characters,  who  were  grailually  absorbed 
M.tlly  widening  maw  of  Rome,  and  tliere,  by  dint  of 
.-:iie  Kpeech,  became  the  Orst  example  of  that  wonder- 
|1  ethnological  hotch-p«itch  miscalletl  the  Latin  race.  The  only 
'  •  here  is  nrch«'fd«igical  investigation.  A  great 
been  made  when  tho  race  characters  of  the  pro- 
ric  pwople  of  tlie  t«rromart»  (who  are  identified  by  Helbig* 
■  •  UmTirians)  become  fully  known. 
ii  that  the  ancient  literatures  of  India  and  of 
give  any  definite  information  about  the  complexion  of  the 
A  —  -  -  -.  beyond  conveying  the  impression  that  they  were 
-aelycall   white  ttieri.     But  it  is  important  to  note 


I  -  r.'.     ^1^1',  loi   murh  valunhlo  infommtinn  r<?«p<H;lin|5 
I'vninoiilie,  Zampn'*  v'my,  Vprslrii'tictuli'  anthropniiv 
Aiiuru'ii,  ^CcilM-liriri  fQr  Kthoolugic,  tviil,  188(1. 
— »a 
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tliut  tftll  bloml  people  mtike  tlieir  uppearm 
tbt'  Tadjiks  of  Persia  and  of  Turkistaii  ; 
OaltoUas  of  the  mountainous  barrier  betwix^n  Turkiatau 
dia  aro  such;  and  that  the  same  chaructyrs  obtain  Inrgflj 
tho  Kurds  on  the  western  frontier  of  Persia  at  tho  pnv 
The  Kurds  and  the  Oaltchas  are  generally  brood-beG 
others  are  long-headed.     These  people  and  the  ancient  Al 
form  a  series  of  stepping-stones  between   the  blond  Al 
Europe  and  those  of  Asia,  standing  uj)  amid  the  flood  o| 
Tataric  people  which  litis  inundated  the  rest  of  tli«  intd 
tween  the  sources  of  the  Dnieper  and  tho^e  of  tho  Oxni«. 
more  was  known  about  the  Sannalimis  and  the  S 
oldest  historians,  it  is  not  improbable,  I  think,  thai  ..     . .. 
cover  that,  even  in  historical  times,  the  area  occupied  by  the  ] 
lung-heads  of  Aryan   speech  has  been,  at  least  t<T  i| 

tinnous  from  the  shores  of  the  North  Sea  to  centm^ 

Suppose  it  to  be  admitted,  as  a  fair  working?  hypotb^ 
the  blond  long-heads  once  extended  without  a  1 
vast  area,  and  that  all  the  Aryan  tonguej-  have  '• 
out  of  their  original  speech,  the  question  respecting  the  I 
the  race  wheti  the  various  families  of  Aryan  sp<.>cch  wor 
condition  of  inceptive  dialects  remains  o|)fu.     For  uU 
fiDit,  appears  to  the  contrary,  it  may  have  been  in  the 
in  the  East,  or  anywhere  between  the  two.     Tn  seeking  fci 
tion  of  this  obscure  problem,  it  is  an  important  pn-Iin^ 
grasp  the  truth  that  the  Aryan  race  mn«t  be  mnch  older  I 
primitive  Aryan  si)ee(h.     It  is  not  to  be  seriously  imngii^ 
tho  latter  sjirang  suddenly  into  existence,  by  the  act  of  j 
Deity,  apparently  unaware  <jf  the  strength  of  man's  nal 
oncy  toward  confusion  of   speech.     But  if  all  the  dive 
guagcss  of  men  were  not  brought  suddenly  into  existence,! 
to  frustrate  the  plans  of  the  audacious  bricklayeri*  of  th«| 
Shinar;  if  this  profeswdly  historical  svutcnient  Is  only 
"type,"  and  primitive  Aryan,  like  all  other  langtiagcM, 
up  by  a  st'cular  process  of  il       '  " 

among  whom  it  grew  into  »li.i_ 
logically  speaking,  non-Aryans,  or  perhajis  oi 
Aryans."    1  suppose  it  may  1'       ■•  < 
Zond  and  Ureek  wt-re  fully  di 

so,  how  much  f\irther  back  must  the  exisience  ol  the 
Aryan,  from  which  these  i>rf>ceeded,  be  datwl  f    \-  '  ' 
further  yet,  that  rt^al  jurmlna   mvniU   (w)  far    i 
cemed)  when  primitive  Aryan  was  in  course  ■ 
how  much  further  still  the  ditTerentiatioT'  •-' 
blond  long>head  rare  from  the  primitive  : 

If  any  ono  mnintaina  that  the  bluml  long-hc«iJi<ti  |H.n}p 
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Irhora,  by  the  hypothesis,  the  primitive  Aryan  language  was  geu- 
atiid,  may  have  f()ruie<l  a  separate  race  as  far  back  as  tlie  Pleis- 
cene  epoch,  when  tlie  first  unquestionable  records  of  man  make 
Ihfiir  a|»poarance,  I  do  not  see  that  he  goes  beyond  possibility — 
thimgh,  of  course,  that  is  a  very  different  thing  from  proving  his 
ose.    But,  if  the  blond  long-heads  are  thus  ancient,  the  problem 
of  their  primitive  seat  puts  on  an  altogether  new  aspect.     Specu- 
intiim  must  take  into  account  climatal  and  geographical  condi- 
tions widely  different  from  those  which  obtain  in  northern  Eura- 
sm  at  the  present  day.     During  much  of  the  vast  length  of  the 
Pleistocene  period,  it  would  seem  that  men  could  no  more  have 
live<l  either  in  Britain  north  of  the  Thames,  or  in  Scandinavia,  or 
in  northern  Germany,  or  in  northern  Russia,  than  they  can  live 
I  now  ill  the  interior  of  Greenland,  seeing  that  the  land  was  covore<! 
Ibyagreat  ice  sheet  like  that  which  at  present  shrouds  the  latter 
jcouutry.    At  that  epoch,  the  blond  long-heads  can  not  reasonably 
[Im  suppo.sed  to  have  occupied  the  regions  in  which  we  meet  with 
them  in  the  oldest  times  of  which  history  has  kept  a  record. 

But  even  if  we  are  content  to  assume  a  vastly  less  antiquity  for 
Mho  Aryan  race ;  if  wo  only  make  the  assumption,  for  which  there 
ji«  con.siderable  positive  warranty,  that  it 'has  existed  in  Europe 
iMcfgiiice  the  end  of  the  Pleistocene  period — when  the  fauna  and 
Mora  assumed  approximately  their  present  condition  and  the  state 
jof  thiuffs  called  Recent  by  geologists  set  in — we  have  to  reckon 
jWith  a  distribution  of  land  and  water,  not  only  very  different  from 
llhat  which  at  present  obtains  in  northern  Eurasia,  but  of  such  a 
patiire  that  it  can  hardly  fail  to  have  exerted  a  great  influence  on 
Ihe development  and  the  distribution  of  the  races  of  mankind. — 

vineteenih  Century. 

[To  bt  eontiiiufil.] 


THE  STORAGE  OF  ELECTRICITY. 

Bt  SAMUEL  SHELDON,   Pii.  D., 
OF  rnrnc*  ra  tui  roLYTEcinrio  utnrnrrE  of  dkookltk. 

'HE  problem  how  to  save  and  store  up  the  enormous  amount 
of  natural  energy  which  is  daily  dissipated  in  producing 
fctural  phenomena  has  long  occupied  the  attention  of  scientists. 
During  the  la.st  fifteen  years  this  attention  has  be«m  especially 
directe<i  toward  electricity  as  an  agent.  This  is,  perhaps,  because 
the  majority  of  the  really  active  investigators  have  been  occupied 
in  this  department  of  science,  or  perhaps  the  popular  superstitious 
credulity  that  electricity  can  be  made  to  do  anything,  has,  to  a 
certain  extent,  taken  possession  of  the  scientific  mind.  At  any 
rate,  the  result  of  experiments  has  been  the  development  o£  l\ie 
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electrical  storage  batteries,  or  accumulatura,  as  they  oro  aonietiinfW 

oullod.  I 

The  employment  of  these  names  for  tho  apparatus  Ib  very  ud-I 

fortunate.    Tliey  are  the  cause  of  the  pt>puliir  idea  Unit  ' 

which  is  considered  as  a  subtle,  indi-linitc,  and  intan-.  .  .  j 
thing,  is  stored  up  in  them,  as  valuables  are  stored  in  u  vanhJ 
The  commercial  current  electricity  can  not,  in  large  qim  1 

be  stored  and  still  preserve  its  character.     It  has  but  at  I 

existence,  and  is  no  sooner  produced  than  it  dissifiates  itself  and 
is  converted  into  some  other  form  of  energy.  It  was  b(<caase  of 
this  momentary  existence  that  science  had  to  wait  so  long  for  an 
accident  to  reveal  to  Galvani  that  such  a  thing  could  exist. 

The  energy  which  a  current  may  at  any  instant  be  said  «••  i 
possess  is  immediately  transformed  into  heat  in  tho  circuit,  wbichJ 
will  under  certain  conditions  produce  light ;  into  chemical  energy;! 
into  motion,  which  may  or  may  not  produce  sound :  or  into  mag-^ 
netic  and  electrotonic  conditions.  The  last  may  either  be  p©mw»J 
uent  or  have  the  same  evanescent  exislmu-e  as  the  original  ■  1 

When  electricity  is  employed  to  charge  a  storage  battel  , . ;..-.. J 
that  part  which  is  transformed  into  chemituil  energy  is  used,  thm 
rest  is  <lis.sipated.  The  battery,  then,  instead  of  being  a  placfl 
where  electricity  is  laid  away,  is  a  place  where  chemicals  are  lefd 
V>y  the  current,  with  the  expectation  that  tliey  will  iu  turn  pnM 
duce  a  current  when  called  upon.  This  may  SL'em  a  " 
tion,  but  it  is  only    apparently  so.     For   instance,  :  >. 

might  be  produced  by  a  dynamo  tunjod  by  Niagara  walfT-powvn 
The  chemical  left  by  it  miglit  be '/'        '     Msiteil  fr^  '    '  n 

Bine  sulphate.    This  might  Ix' trur  i.pn'sei^  U 

sold,  and  finally  be  employed  by  some  physicist  to  pro.i  i  hrfl 

current.     Were  the  electricity  itself  stored  in  its  3 

then  the  imaginative  reader  can  best  tell  what  w  .        C, 

it  and  how  it  must  be  handled.  J 

To  nnderstfind  this  transformation  more  c\ '"  "•■''  •■>  '•^iti|i 

a  clear  idea  of  what  g(X;H  on  in  a  storage  batt<  i  ^H 

come  acipiainted  with  that  part  of  elettricily  wli  ^H 

phenomena  resulting  when  a  current  of  elwtricit\  , '<4H 

aliipiid.  This  is  called  electrolysis,  and  the  liquid  through  wbicB 
a  current  can  l)e  made  to  jiass  is  calh-d  an  elc  '  I 

If  a  current  of  electricity  ilows  into  a  liiju. .  .  idon  of  tsam 
metallic  salt  by  means  of  a  wire,  and  if,  after  travwrsinff  it,  n 

thiws  out  through  another  wire,  then  it  v 3 

rate  the  salt  intn  Xwr,  iinrts  ;iti(l  d«'pi>.'iit  tli  fl 

wirr  ■■ 

'S 

with  thu»  wire  aud  dipped  in  the  Dolutiua.  then  it  «rilt  reooi^H 
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Mid  wilHie  silver-plated.  Substi- 
■ ,  and  the  article  would  become 
Lickel>phit«d.  By  using  copper  sulphate  we  are  enabled  to  cover 
lie  fac«8  of  '-■-  iid  cuts  with  a  coating  of  copper,  which  iu- 
croMM  thi'ii  .  s  and  consequently  their  endurance. 

TbiB  clectroiy  tic  action  <-iin  l^  watched  if  a  solution  of  tin  chh»- 
be  uswl.     Tin,  instejtd  of  being  depositeil,  like  most  other 
Js.  in  lino  particles,  comes  out  of  the  solution  in  quite  large 
kla.    If  the  current  of  electricity  be  made  to  enter  the  solution 
iph  two  wires,  placed  symmetrically  on  opposite  sides  of  tlie 
riro  through  which  it  makes  its  exit,  and  the  whole  is  performed 
1  with  glass  sides,  then,  as  the  current  passes,  the  crystals  i 
-.,  J  '•ar,  as  if  by  magic,  growing  out  around  the  central  wire, 
lis  \*  but  A  mixiification  of  the  "lead  tree"  which  appears  iu 
on  physics.    The  tin  crystals,  however,  are  much 
iieuiitiru!  than  those  of  lead. 
The  eimplust  storage  battery,  then,  would  seem  to  be  one  con- 
icteil  of  two  coi>per  plates  suspended  in  a  solution  of  some  zinc 
A  current  of  elf-ctricily  passed  into  this  would  deposit  zinc 
no  one  of  the  plates.     After  discoimecting  the  charging  cur- 
*tory  of  itself  would  give  off  a  current  until  the  zinc 
V  ed.     In  fact,  a  modification  of  this  form  of  storage 
itt<»ry  has  recently  Itoen  placed  upon  the  market.    The  question 
however,  whether  it  is  cheaper  to  buy  zinc  sulphate  and 
form  it  by  e-xpensive  horse-power  into  metallic  zinc  or  U) 
ly  zinc  directly.    Of  course,  in  neither  case  is  the  zinc 

lit,  1-.  ...  .in  be  rocovorwl  by  chemical  means  from  the  solution. 
BulutioitA  of  zinc  were  abundant  in  nature  and  hence  inexpen- 
IV,  this  8tyl((  of  at^irage  battery  would,  undoubtedly,  for  eco- 
t)mic  rea«ou8,  prevail.  Or,  still  further,  if  metallic  zinc  were 
^expnnsiro  we  would  have  no  need  of  storage  batteries  at  all. 
It  '  ■  primary  batteries  directly. 

Ii  be  well,  right  here,  to  define  a  primary  battery.     If 

Vj  two  different  metals  be  dipped  in  an  acidulated  liquid,  and  if 
:il  extremities  be  connected  by  a  wire,  a  current  of 
ill  flifw  tlirough  the  wire.    Such  a  combination  is 
ilinl  a  primary  battery.    Under  the  same  conditions  the  amount 
*•  obtained  depends  upon  the  character  of  the  metals. 
I  iron  were  employed,  a  small  amount  of  electricity 
juld  result.    If.  however,  zinc  be  used  iu  connection  with  either 
Ivor.  gold,  platinum,  carbon,  or  copper,  a  large  amount  is  ob- 
The  first  three  of  the  group  are  very  expensive ;  hence, 
rtt   primary  batteries,  we  find    zinc  combined  with  either 
or  wpper,  the  differences  between  the  various  forms  aris- 
)in  difference  in  tho  liquids  employed  or  in  the  shape  of 
notion. 


ram-ut  scjkncb  monthly. 

metal  antler  different  physical 

•h  other,  will  give  a  cunvuL 

iron  oj)pose(i  to  a  rusty  jiiwc 

<if  TCfy  rusty  lead,  if  I  may  uae  the 

A  place  of  bright  lead  yields  even  mom 

Unfortunaiely,  lead  docs  nut  rust 

and  other  physical  reason* 

batteries. 

a  storage  battery,  when  once  charge^!, 

fees  ihaax  a  primary  battery.    Iii  ibe 

cliai:giag,  ve  have  zinc  and  copper  io 


of  electricity  in  passing  througLan 

that  the  liquid  contained  a  metal 

nam,  that  w«  take  water,  which  Las  no 

it  to  tbe  action  of  the  current.    The  eJe^ 

to  deposit  on  the  wire,  where  it  ptissn 

4o*s  the  next  best  thing  and  leaver  one 

tof  fJbm  vmlar — y\%..  hyilrogen  gas.    The  ullier 

.coUMtsanmiul  the  entrance  wire.    The  Enj:- 

|4jrsirks«  Gt^>T«  slMMrvd  tlMt,  if  these  two  wires,  around  wLirh 

iWdeattac*Bd.«««connecteii  together,  a  current  uf  eler- 

flov  Ibe  same  as  if  there  were  two  metals  instead  of 

Kov.  vatar  is  cbfap,  ami  if  there  were  not  some 

I  teduucal  diScvltiM  as  regards  efficiency.  Grove's  battery 

be  aaiTvraaUr  enployviL 

It  was  reserrod.  howwTvr,  for  M.  Gaston  Plants  to  construct 

tke  first  pnwtioal  secondary  hsittery.    He  considered  the  follo»- 

ia^  poiata  ia  its  eoostnictioQ :  Water  is  cheap ;  water,  when  snb' 

to  tiie  el^otrio  current,  gives  off  oxygen  and  hydrogf"; 

l««d.  vkvo  cotubiued  with  bright  lead,  has  a  high  eleotn>- 

tiv*  fore* ;  oxygen  makes  lead  rusty  and  hydrogen  makes  it 

iL  His  battery  consi-  n.  of  two  lea<l  plates  suspended  in 

fcter,  which  contained  u -  ilphuric  acid  to  assist  in  the  cou- 

daction.  When  a  current  of  electricity  was  passed  through,  hy- 
irogwn  was  thrt^wn -■"  ■  plate,  making  it  bright,  and  oxygen 

the  other  plate,  i«  mg  its  surface.    When  the  charging 

source  was  removed,  the  altered  plates  would  send  off  a  current, 
which  was  in  a  direction  opposite  to  the  one  which  had  charged 
them,  and  this  would  k»vp  up  until  the  plates  had  assumed  their 
original  condition. 

Plant^'s  choice  of  materials  was  most  wise,  and  all  practical 
storage  batteries  of  to-<lay  are  but  modifications  of  his  style. 

In  order  that  his  battery  might  give  a  strong  cxirrent,  and  ont» 
that  would  last  a  long  time,  it  was  found  necessary  that  his  twn 
load  plates  should  be  as  near  to  each  other,  and  that  they  shouli 
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Hi>  accoinplislieil  botli  of  tlioso  ends  with 

c.    ,  _   w  inding  large  plates  iuto  u  spiral  form,  thoy 

log  suparntiM]  fnjni  t-tich  other  by  strips  of  rubber. 

Ill  iig  this  battery,  care  must  be  exercised  that  the  rur- 

»t  i  "o  strong;  otherwise  the  gixses  woulil 

wnt  off  too  rapidly  for  tlie  lead  to  take  them  up, 

Ihey  would  then  rise  to  the  top  of  the  liquid  ami 

ipe  int<j  the  air.     The  electrienl  energy  which 

separated  tbera  wouhl  thus  be  lost.    It  accordingly 

kf«  a  I'lng  time  to  charge  a  new  Plants  battery  to 

full  ca|iacity.     After  being  subjected  to  the  cur- 

>r  a  ilay  or  two,  if  the  jjlates  be  removed  and 

»od,  it  will  be  found  that  the  one  which  re- 

Ui©  oxygen  has  clianged  its  physical  cliar- 

in^teml  of  having  a  smooth  surface,  it  pre- 

kbUi  •  «pongy  apjwirance,  liaving  little  holes  and 

•Titles  in  it,  aud  thus  exposes  a  larger  superficial 


MULATOK. 


■the  battery  be  now  discharged,  and  be  again 
ii1)jecte<l  to  the  charging  current,  it  will  be  found 

nji;  '     •    'iiger  current  may  be  used  than  at  fir«t.  without 

This  is  owing  to  the  much  larger  surface  ex- 

Vkw\  lo  the  spongy  character  of  it. 

Tb-      -'^-inal  charging  of  a  new  battery,  to  change  the  charac- 

1  surfiices,  has  been  termed /orma/iw«,  and,  inasmuch 

icmly«ino  plate  is  altered  by 

.■i,,,i.,,..  i„  o!ie  direction,  a 

formation    consi.sts 

*  tiharging  in  two  diroc- 

ona. 

As  the  process  of  vluctrical 

"   ii    is    nwessarily    an 

•  one,  it  was  thought 

biU  the  Eiatne  end  conld  be  at- 

iiiical  moans. 

.i-t|i«'niled  the 

^laU!»,  for  a  few  davi*.  in  strong  nitric  acid.    The  acid  does 

ck  the  leiul,  but  seems  to  dissolve  out  small  impurities, 

an.'  distributed  throughout  the  metal,  leaving  it  in  a  much 

irons  condition  than  after  electrical  formation. 

jers  cut  the  plat«,'8  into  fine  fringes,  thus  exposing  a  large 

w  witli  A  small  weight  of  lead, 

l  of  using  plates,  employed  load  shot,  think- 
„.  . -I..,..;  surface  for  the  given  weight.    The  particles 

bu  eff«»ctive.  however,  only  under  the  condition  that  thoy 
kre  in  good  contact  with  the  wii-cs  leading  to  the  battery.  After 


l'LARiit'>  AmtAKOMiurt  t>r  I'latb*. 
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Iiwoming  uxiflizeil,  a  larj^o  pruportion  of  the  shot  did  nol 

Ihis  condition,  and  i\w  method  was  abandoned. 

Lead  wire  was  then  subHtituted  for  the  shot,  and  was  fa 

very  effipient.     Lead  wire,  however,  i«    • 

obviate  tliis,  Simmeu  invented  a  very  in 

process  of  manufacturing  it.   This  constiiu  \i 
pouring  molten  lead  into  hi. 
the   bottoms   of  wliich   are   j 
suitable-sized  holes.   Tlie  metal  Woyrt,  throuf 
these  holes,  and  is  suddenly  cooled  by 
ping  into  cold  water.   The  wire  thu«  niani 
tured  does  not  possess  the  same  i 
acter  as  drawn  wire,  but  is  jjerfet  ;._>  :>..iv. 
the  purjxjBe  for  which  it  was  inii^ndcn]. 
wire,  after  removal  frojn  the  water,  is 
pressed  into  sheets,  which,  under  \\w  micr 
scope,  resemble,  in  texture,  coarse  fulL    Sia 
men  placed  pieces  of  this  fi.'lt  in  frames 
cast  lend,  which  acted  as  iiuiip<>rt.s  and 

proved  the  electrical  contact. 

Reynier  s^ought  to  increase  Die  exposed  siirfai"-  1  •■   i. 

lead  foil  and  forming  it  into  accordion-plaits,    'i  iif  -••iiij.n 

plaits  were  then  attached  to  supporting  frame<^ 

When  Reynier's  buttery  w;is  charg^-d,  an  unexpecttyi  phenil 

*inon  preeent*id  it*»elf.    The  leatl.  in  diking 

up  the  oxygen,  hatl  increased  its  weight*   At 

the  same  time  it  lia<l  been  transformed  into 

peroxide  of  lead,  which  is  less  dense  than 

pure  lead — i.  e.,  a  pound  of  it  would  oc^cupy 

more  space  thAii  a  pound  of  the  mf  tal.    The 

plaits,  therefore,  required  more  ronm,  and  in 

exfian<ling  they  buckled  tlie  frames  holding 

them.    To  obviate  this,  Reynier  then  cut  a 

Irmgitudinal  opening  in  the  plaits  after  tbej' 

h.'ul  Itecn  y)lac'ed  in  the  frame,  and  when  thr 

battery  was  charged  this  opcniiiL'  wfis  ch"M<*^'d 

by  the  expansion. 

In  all  the  styles  of  lead  Iwittt  ins  men- 
tioned, the  oxide  of  lead  on  one  plate  and 

the  spongy  metsillic  lead   on   the  other  were  formml  fmm  x\ 
Jefld   of  the  electnvles   themselves.      Oamill      '■'' '    — 

lesiiene*!  Ilie  loss  i>f  time  in  formation  by  ■ 

a  sui>port,and  covering  t))em  with  a  p;.                ■  of  smne 
i^Jerwl  oxide  of  1- •■'   •■■•"-»  ••'■'> '■'■■•■ ..,.     t'.-  

tr^ii  in  pl(*ci>  by  It,    Wb 

sAf  coiuiPvt<xl,  tha  oxide  on  one  plutu  wait  <  i 
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Rgner  oxide,  and  on  the  other  plato  transformed  into  mptalli<r 

llpiiuge.  Tliis  idea  of  Faure  was  an  excellent  one,  and  is  at  the 
foundation  of  the  construction  of  all  the  commercial  lead  accuniu- 
»t«rs.  The  percent- 
of  energy  recov- 
ered by  discharge 
wospxeatly  increased. 
His  method  of  keep- 
ing the  paste  in  place 

J  by  felta  was,  however, 

Idoon  abandoned,   be- 

kause  fine  lead  needles 

[«oon  filled  up  the  iu- 

Jterstiees  of  the  felt, 

|>n4  thus  made  a  mc- 
allic  connection   be- 

[twecn  the  electrodes. 
Holes      were       then 

Ipunched  in  the  lead 


RirjnKB'g  PLArrn  (un- 
chiirged). 


Rewish'i  Plaits  (oliari^d  I. 


plates  and  the  paste  pressed  into  them.     A  large  number  of  the 

iteuf^  recently  issued   for  accumulators   refer  to  methods  of 

Fftaking  these  holes  and  pressing  in  the  paste,  or  to  the  shape  of 

"le  holes  themselves  after  they  have  been  punched.    The  shapes 

*ary  from  a  slight  depression  on  the  surface  to  a  hole  completely 


Pt  IfomnxD  PLAlTt  (uncbBrcred). 


RETKtFB'8  MomiTCTt  AoorinrLATOs 
(charxod). 


til  rough  the  plate,  and  even  further,  to  a  hollow  plate,  with  small 
openings  leading  to  the  surface.  A  groat  deal  depends  upon  this 
shape,  for  the  paste  changes  its  volume  during  the  process  of 
charging  and  discharging,  the  same  as  the  metallic  lead  does,  and 
I  would  tend  to  loosen  itself  from  some  shaped  openings  and  fall 

the  bottom  of  the  cell,  while  in  others  it  would  tend  to  tighten 

jlf,  and  thus  provide  a  better  contact. 
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Althoiif^h  the  electrical  end  is  (ilitaineil  by 
for  metallic  lead,  yet  this  does  not  prevent  the 
from  attacking  th«  lead  frames  which  hold  the  (MtHte. 
time  are  rendered  porous,  and  after  a  while  ' ' 
their  own  weight.     To  avoid  this,  alloys  and  in-' 
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UlAlUCTUI  (QUvlI  Wltlt  (1U(V>. 


sition  metals  have  lieen  suhslituted   for  the  1< 

then,  the  continual  change  in  volume  of  the  {■- 

them  twists  and  warps  them  so  that  new  plates  linve  to  bo  sofa 

tuted  after  a  while.    No  good  battery  Iium  yet  Ihwju  ootislrttc 

which  can  be  said  to  have  a  reasonably  long  life. 

From  what  h»xs  been  said  it  will  be  seen  that  the  electric 
which  is  used  for  charging  an  accumulator  is  apparently  uflwl 


i 


!■■■ 


Maucsif  ^opttmktam. 


KAx  UiAJurma  itlllvd  with  |xuUi). 

the  prodjiction  of  oxygon  and  hydrogun  gase«.    Th****  »n» 

to  oxidize  one  {date  and  clean  up  the  other.     K 

mi».w<l,,ii   iris*:*,  whether  it  wonid  not  lio  m'  '-^ 

pi'  which  cat!  b«  mori"  cheaply  pr^ 

cal  Wii^iut.     Dinicnlltes,  hnwuvor,  arise  hen^,  for  tiiM-j 
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ill  till'  fdrin  of  nnsoeiit  oxygen,  whicli  is 

liiuiry  oxygeu.     A  molecule  of  the  ordi^ 

(jas  coataius  two  elementary  atoms,  which  work  upon  eac 

'   "'       '     ■     'v tic  generation,  however,  a  single  atom  is 

ifiilly  very  active.    It  is  sometimes  called   • 

;  but  chemisti)  say  that  a  molecule  of  ozone  contains  threefl 

^"   "•"    '■■    ■     is  no  known  method  of  chemically  manu-™ 

ii-gc  iinaiitities,  auil  ordinary  oxygen  does  not    . 

effect.  flj 

upposition,  that   the   charging   current  pro^^ 

•'•s  only,  i«  incorrect.     The  sulphuric  acid  in 

lie  supposed   only  assisted  in  the  conduction, 

311  tlje  lead  in  forming  lead  sulphate.     This  has  its, 

liintr  the  charged  battery  from  running  down  when 

rapidly  expending  itself  when  put  to  use.l 

1  -     _    .'.ax  of  storage  batteries  is  much  to  be  de^* 

Alniady  electricity  is  a  staple  article,  and  has  a  market 

loffioi!  np^re-hour.     But  its  sale  is  of  neces-1 

^confine'!  As  soon  as  these  can  be  extended,! 

[Vy  meonfl  of  storage,  an  improvement  in  our  commercial  welfare! 

1  will  bw'  t,and  the  fear  arising  from  the  predicted  loss  I 

'^  '^nr  .  will  not  trouble  the  minds  of  our  immediate j 
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LEITCNTARY  BOTANY  IN  GENERAL  EDUCATION.* 

Bt  Pcor.   MARSHALL   WAHD. 

S  I  '"■  '  —  »nnd  it,  wo  may  regard  the  study  of  botany  as 

aj  :  ''lo  from  three  points  of  view.    We  may  speak 

-.  to  bo  attained  :  those  of  (1)  elementary  botany  as  a 

■  ■jCcK  of  general  education;    (2)  advanced    botany,  as  a 

•f  onivoreity  or  acmlemic  training,  with  a  view  to  teach- 

•ial  botany,  for  various  purpuses  in  nftt-r- 

:   -lers,  planters,  ag^icultu^i^ts,  hoitiiultur- 

.  inedicAl  men,  limber  merchants,  etc  ■ 

■         "  ly  aribitrary  division  Icr  the  argu- 

I  I         ;1  classitication  of  the  subject-matter 

science  of  botany.  ■ 

■        int  is  the  scope  of  the  teaching  in  each  ca.se.     I 

that  all  children  pass  through  the  j)r»'liminary 

g^  flmbrace<l  under  No.  I.    Not  only  so,  but  I  would  urge 

'■         :■  '  ••■  •  'irtanrp  of  elementary  botany  in  schools 

ible  pursuit  afterward. 


\  (SaoBalon  (U  ilia  Lcnlii  Ucvtini;  of  (he  British  AMocistion  for  tbo  Ailnnoo- 
P  Wnio-.  ivfMKlMl  at  IfBgth  Id  Xuure  for  Octol>cr  23,  1890. 
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\i  seems  to  me  tlmt  the  time  is  gone  by  when  we  need  discm 
the  direct  applicability  of  teachinK  in  elementary  schools; 
school  training  is  read  to  mean  education  in  the  true  sense 
the  word,  then  there  is  ncj  necessity  for  asking  that  a  boy 
girl  should  learn  at  sdiool  only  those  subjects  of  which  they  w 
make  dirctct  application  us  thoy  grow  older.  Of  course,  th 
does  not  preclude  our  keeping  in  mind  the  relative  utility  of  tl 
various  subjects  to  be  taught,  but  it  does — and  emphatically- 
pre<!lude  our  fulling  into  the  error  of  imagining  that  a  scboo 
subject  is  of  educational  value  only  in  proportion  to  its  dire< 
and  foreseen  utility  in  the  application  afterward.  In  other  word 
education  and  teaching  may  be,  and  often  are,  very  diffexei 
things. 

Now,  as  I  understand  it.  the  nineteenth  century  has  discovei 
— possibly  rediscovered — the  truth  that  yon  may  impart  a  woi 
drous  amount  of  information  to  a  boy  or  girl  without  awakeuin 
those  powers  of  observing  and  comparing  that  lie  dormant  inti 
minds  of  most  healthy  human  beings,  and  especially  when  youni 
and  that  many  a  brilliant  boy  grows  up  without  being  able  t 
draw  correct  inferences  from  the  phenomena  around  him,  an 
therefore  less  able  than  he  should  be  to  hold  his  own  in  the  wor 
he  awakes  in. 

The  peculiarity  of  tlie  study  of  elementary  botany,  proptr 
understood  and  ]mrsued,  lies  especially  in  the  interest  it  arous« 
in  the  child's  mind,  and  the  ease  with  which  it  may  be  tauphl 
and  I  would  insist  and  reinsist  on  the  fact  that  it  stimulalf 
and  cultivates  just  those  powers  of  accurate  observation  and  com 
parison,  and  careful  conscientious  recording  of  the  results,  whic 
are  so  needed  by  us  all ;  and  which,  be  it  understood,  mon'ovel 
come  so  naturally  to  children  who  are  not  too  much  un<ier  tb 
baneful  influence  of  the  mere  instruction — the  mere  infonnatii 
— system. 

Wliut  I  wish  to  emphasize  is  that  the  educational  value  of  th 
subject  is  no  more  to  be  measured  merely  by  the  ntimber  »n 
kind  of  fads  which  the  child  remembers,  than  is  the  educati'inl 
value  of  history  to  be  measumd  by  the  dates  learned, and  the  lis 
of  kings  and  battles  committed  to  memory.  History,  readi 
and  writing,  arithmetic,  and  other  subjects,  have  an  educatioi 
value,  if  properly  taught,  quite  apart  from  their  value  as  mei 
accomplishments,  which  may  be  granted ;  but  children  are  u 
urally  observers,  and  why  this  side  of  their  hungry  little  natu 
should  be  starved  at  the  expense  of  their  usefulness  in  after-li 
has  always  been  a  mystery  to  me. 

To  those  wlio  allow  this,  and  I  am  happy  to  see  that  thi 
numbers  are  now  many,  it  should  hardly  be  necessary  to  point  out 
that  the  elements  of  botany  afford  the  cheapest,  cleanest,  and  mi 
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^lUlnJJ;  in  cliildreu  tlio  powers  of 
I  from  Nature,  mill  of  loading  them 
Ee  accurately. 

si»,  no  advocacy  is  needed  for  good  preliminary  educa- 
iiMitary  botany  in  the  case  of  those  who  arc  about  to 
Etiativ  tho  pursuit  of  the  subject  as  an  acadeuiic  study,  or  for 
rial  purpost).  as  noted  under  tho  headings  (2)  and  (3) ;  but 
6W  words  may  be  devoted  to  |K)inting  out  the  shocking  waste 
and  energy  ou  the  part  of  all  concerned  in  the  prevailing 
Twhore  students  come  up  to  a  university,  or  other  institu- 
for  higher  education,  insufficiently  prepared  for  progressive 
ly. 

It  is  still  truo  that  boys  and  young  men  leave  school  without 
|.mach  AS  a  notion  of  the  real  meaning  and  aims  of  science; 
1}    '  •  le«s  to  subjects  like  physics  and  chemistry,  which 

y  much  taught  in  schools  now,  than  to  subjects 
I  natural  biat^jry  and  botany,  which,  though  avowedly  in  the 
'  111!  good  schools,  are  usually  entirely  ignored. 
■  lerable  discussion  alxiut  the  details,  but  many 
clioU  teachers  regard  such  subjects  as  unfitted  for  school,  be- 
s  and  girls  soon  cease  to  be  interested,  and  get  lost 
')f  facts  and  hard  names  that  beset  their  path;  this, 
teijy  mind,  simply  shows  where  the  whole  system  is  wrong,  and 
VTODg  b«cause  tho  tyrant  empiricism  still  rules  tho  prevailing 
a«]iod.s  of  teaching  in  schools 

1  shall  go  .HO  far  as  to  say  that  tho  only  remedy  for  this  state 
is  for  the  teachers  to  lose  that  blind  wor.-^hip  of  facts,  as 
h  dominates  our  school  system.     I  am  aware  that  this 
le  open  to  very  serious  misconstructions,  but  I  hope  to  make 
right  in  the  soijuel. 
I  would  say  to  the  teachers,  therefore.  Do  not  fall  into  the  mis- 
'  a  boy's  progress  by  the  amount  of  dogmatic 
ii  ho  imbibes,  and  splutters  forth  upon  his  ex- 
lion  paiicw,  hut  look  to  the  quality  of  his  understanding  of 
^I  ■  ,   relatively  few  and  well-chosen  facts;  and 

:  ion  to  the  number  of  facts  which  a  boy 
res  and  of  uames  he  remembers,  and  more  to  tho  way  in 
he  directly  makes  his  observations,  and  intelligently  do- 
thcm,  even  if  untechnically. 
"rhis  ia,  I  tirmly  believe,  tho  only  cure  for  the  malady  under 
"  rion — i.  e.,  it  is  tho  prevention  of  it. 

n  in  schools  are  tanght  most  subjects  from  printed 

id  it  is  not  my  ])rovince  to  criticise  tho  necessity  of  this 

those  subjects ;  but  lot  a  competent  teacher  try  the 

of  making  the  children  read  directly  from  Nature, 

iHll   NOiiD  Si'O  that  tho  new  exorcises  Lave  a  poworfnl 
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effect.    Tlicy  will  stumlile,  and  they  will  even  make  stupid  lui^ 

take«  and  nusprounnciations ;  hut  do  they  not  o  "         "    v 

KFG  n.'ttding — i.  e.,  observing  aurl  eonij)aring  arn:  _  - 

printed  words  in  «  book  ?  Of  conree  they  do,  «nd  tli«»reforo  tbl 
teacher  must  not  be  discouragwl  by  thoir  >■•       '  '  '  tail 

apprehending  when  first  tliey  have  to  look  ai  ''^l 

ent  leaves  and  flowers,  and  give  forth  the  articiilato  i<ound«  whl?a 
correspond  to  the  in>pressions  created  on  their  mind^.  I 

Every  weary  teacher  knows  what  a  blowing  is  variety  in  Um 
studies  of  the  class,  and  it  pusses  my  comprehension  why  advonJ 
tage  is  not  taken  of  the  splendid  opportunity  offered  by  the  studw 
of  elementary  observational  botany.  ] 

We  now  come  to  the  important  subject  of  roetho<l.  How 
should  botany  be  taught  ?  I 

Elementary  botany  in  schools  should  be  confincnl  to  Iwsons  inj 
Lobservatiou  and  comparison  <jf  plants,  and  tl 
tcare  should  Vje  taken  that  books  are  not  all  , 

natural  objects  themselves.  Indeed,  I  would  go  so  fur  as  loatH 
vise  that  books  be  used  only  Jis  an  aid  to  tbt  '       '  "       " 

that  a  judiciously  written  text-book  might  be  . 
even  young  childrt»n  ae  a  sort  of  reading-book.  Hi 

The  chief  aids  should  bo  the  parts  of  living  pi  ■  t^| 

however,  and,  in  sjiit*^  of  the  outcry  tliat  may  In  '^^ 

pedantic  town  teachers,  I  must  insist  that  every  school  might  Ih 
easily  i)rovided  all  the  year  round  with  mutoriala  f- "  ■•••'•-.  B 
even  venture  to  think  that  these  materials  might  be  •  :  bjl 

the  children  thfni.selves  ;  at  any  rate,  there  should  be  no  diflioaltjfj 
about  this  in  the  country, 

I  will  illustrate  these  remarks  by  a  f<!W  examples.    The  i«arb^ 
ing  of  elementary  botany  to  children  should  comnn! 
observation  of  external  form,  and  might  well  bo  in:  ...  .  .i, 

comparative  study  of  the  shapes  of  leaves,  the  peculiarities  ul 
insertion,  their  appt-ndages,  and  so  on.  J 

The  point  never  to  be  lost  sight  of  is  that  if  you  teach  acliila 
to  discriminate,  with  the  jHonls  in  htind  ami  from  (^nrrvtdkm 
uofilij.  between  such  objects  as  the  simjde.  he        '  '  '4M 

I  ex-i^tipulate  stalked  leaves  of  a  lilac,  and  thi'  .      'wH 

alternate,  stipulate  leaves  of  a  rose,  yon  lay  the  fonndationii  of  i 
power  for  obtaining  knowledge  which  i.sii  -     '  f 

niert'ly  by  the  amount  or  kind  of  inforni.  - 

not  matUtr  whether  the  child  U-anis  the  trivial  (nctjt  menttflM 
above,  or  not.  but  it  is  of  the  highest  ir  ■  ''    •  ''     ''^H 

be  taught  how  to  obtain   knowlcilge  by  '^^| 

and  comparison ;  and  thi*  beauty  of  it  all  is  tiiat.j'  i^M 

Ihe  child  will  retain  most  of  such  informatioD  ui-  ^^^ 

coarse. 
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^^^^n<'  miiiii  j.ui  j"».-..  Ill  iiaijil,  lliorefore,  it  may  be  contended 
■t  any  objocts  would  do. 

I  This  is  no  duubl  tnic  in  ono  sense,  but  it  should  not  be  for- 
Bten  that  (IJ  the  mental  exercise  uu  the  part  uf  the  child  is 
kt  exertfii  on  luiiural  objects,  to  say  nothing  of  the  admitted 
^fct  tiziiig  him  with  Nature;  and  ('i)  the  parts 

Hbii -■■'■■    1,  HO  beautiful,  and  so  common,  that  he  need 

Ivor  lack  materials  for  his  simple  and  pleasant  work.  More- 
^■t  -  of  plants  are  clean,  light,  and  easily  handled — 

PK'  tutages  which  recommend  themselves. 

I I  feci  convince<l  that,  if  the  teachers  were  not  opposed  to  it, 
^■11'  '  '1  ere  now  liave  been  more  widely  taught;  and 
^ftl'  -^ay  a  few  words  in  anticipation  of  difficulties. 
I  lias  been  suggested  that  materials  would  be  scarce  in  winter, 
let  at  all.  Let  the  children  be  familiarized  with  the  observa- 
Laand  comparison  of  the  peculiarities  of  a  sprig  of  holly  as 
^Bpeted  with  one  of  ivy;  or  let  them  be  shown  how  different 
^Rne  bmis  and  leafless  shoots  of  the  beech  from  those  of  the 
kk  ur  the  horse-ciiestnut.  Show  them  how  to  observe  the  bud- 
^B^  how  to  infer  tlie  leaf-arrangement  from  the  scars,  how  to 
^^B  the  color,  roughness,  markings,  etc.,  of  the  periderm.  Or 
^HLem  introductory  notions  as  to  the  nature  of  a  hyacinth 
^^^B^  i\  with  the  potato  tuber,  confining  their  atten- 

PMP^ii ...ih  they  can  make  out  by  observation.    Every 

■atororang(>  or  apple  that  tlie  chihl  eats  might  be  made  iuter- 
pliaif  if  '  -   would  dare  step  over  the  traces  of  conven- 

pun,  auii  I  <•■  sucli  ostensibly  dangen^us  articles  into  das-s- 

Iwk— and  why  not  ?  The  doctrine  of  rewards  and  punish- 
pnl»  in  applied  more  crudely  than  this  in  most  children's 
piMiU ! 

I  Be  this  as  it  may,  there  is  no  lack  of  material,  at  any  season, 
P'  '  ■'  '  '-erve  and  compare,  jilant  in  hand,  the  pecnliari- 
j  r,  insertion,  markings,  etc.,  of  the  leaves,  stems, 

■"I.K,  and  other  parts.  Tlie  flifficul ties  are  supposed  to  increase 
p'li  the  dower  is  n-achod ;  this  is  not  necessarily  the  case  in  the 
nds  of  a  sympathetic  teacher,  unless  the  choice  of  flowers  is 
vy  unfortunate  and  limited. 

f  Ti>.,.-..  i^  „n{>  danger  to  be  avoided  here,  however.  Young 
I  louM  not  Iw  troubled  ^nth  the  ditficulties  of  theoretical 

H^logy ;  they  nhonld  be  made  f.imili.ir  with  the  more  obvious 
Plif«tcmi«,  lonvf*.  tendrils,  thurn.s.  tlnwers,  bulbs,  tubers,  etc., 
Lrach.  nod  c^imparntively,  and  not  forced  to  concern  themselves 
l^^i  t  the  flower  is  a  modified  shoot,  the  bulb  a 

PPIl  J  or  branch,  etc.,  until  they  have  h'arned 

pply  to  ohuerve  and  compare  accurately.  Later  on,  of  course, 
I  step  mast  be  taken  of  rousing  their  minds  to  the  necessity  of 
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drawing  further  conclusions  from  their  comparative  observations 
in  addition  to  recording  and  clas.sifyiug  them ;  but,  if  the  teacher 
is  really  capable  of  teaching,  it  will  be  found  that  the  childnu 
liegin  to  suggest  these  conclusions  themselves,  and,  this  stagfi 
once  reached,  the  success  of  the  method  is  insured. 

Glimpses  of  the  meanings  of  adaptations  of  structure  to  func- 
tion soon  follow,  but  they  should  be  obvious  and  simple  at  first, 
aud  the  mistake  should  not  be  made  of  entangling  a  child  in  a 
discussion  as  to  more  remote  meanings.  It  should  never  be 
forgotten,  in  fact,  that  the  first  stejis  consist  in  learning  to  ob- 
serve accurately  and  to  record  faithfully,  comparative  exercise 
being  used  in  addition,  both  as  a  check  and  as  a  stimulus  to  tbe 
judgment. 


THE  INTELLIGENCE  OF  CATS. 
Br  W.  II.  LARBABEE. 

QUESTIONS  concerning  tlie  quality  or  faculty  in  auinialf^ 
comparable  with  human  reason  and  the  extent  to  which  it 
is  developed  in  them  are  much  discussed.  Mr.  Romanes  dis- 
criminates between  those  ideas  of  quality  that  spring  from  mere 
sensuous  impressions  and  those  elaborated  notions  that  arise' 
from  the  more  comple.x  associations  supplied  by  mental  reflw- 
tiou,  and  assumes  that  brutes  have  a  power  of  thought  of  the 
former  or  inferior  order.  The  Rev.  George  Henslow  admits  thiit 
they  reason  as  we  do,  but  always  in  connection  with  concrelt" 
phenomena,  whether  immediately  apprehended  by  the  senses  or 
present  to  con-sciousuess  through  memory;  but  that  they  have 
no  power  of  conveying  truly  abstract  ideas.  Prof.  Exner  regards 
them  as  capable  of  certain  determined  combinations  in  view  of 
specific  ends  which  are  variable  within  very  narrow  limits.  SoniP 
of  the  recorded  instances  of  the  exercise  of  thought  by  animiils 
suggest  that  the  sphere  of  their  action  iji  this  Hue  is  often  ca- 
pable of  considerable  enlargement. 

In  a  former  article  were  considered  some  of  the  friendships 
which  cais  appear  to  form  with  human  beings,  particularly  with 
the  members  of  the  families  in  which  they  live.  The  discussion 
might  be  continued  indefinitely,  and  illustrated  by  incidents 
without  number.  Of  enual  interest  are  the  associations  which 
they  are  capable  of  forming  with  other  animals. 

We  have  only  an  imperfect  knowledge  concerning  the  rela- 
tions of  different  animals  toward  one  another.  We  can  conceive 
the  relative  feelings  of  an  animal  that  pursues  and  one  that  is 
pursued,  and  can  comprehend  that  there  should  be  jealousies  aiul 
disputes  between  rivals  for  the  same  prey.    We  perceive  animal* 
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of  social  habits  mingling  across  the  lines  of  species  without  much 
difficulty,  and  also,  perhaps,  without  much  real  intimacy.    But 
there  are  a  large  class  of  other  animals  that  are  naturally  neutral 
u  toward   one  another,  concerning  whose  mutual  attitudes  an 
ample  field  for  inquiry  is  open.    Cats  belong  to  a  family  of  soli 
taries.    In  a  state  of  nature  they  form  only  passing  relations,  and 
.have  more  quarrels  than  friendships  with  members  of  their  own 
ies.    We  should  hardly  expect  them  to  be  particularly  soci- 
ill)le,  or  even  friendly,  across  the  line.    Yet  they  can  be  made  to 
orm  companionships  when  brought  into  association  with  other 
oals  under  the  same  roof,  and  some  that  seem  very  strange 
llo  the  superficial  view.    The  term  "  cat-and-dog  life  "  is  frequently 
fcnaed  to  describe  a  condition  of  discord  ;  but  cats  and  dogs'often 
Jwell  very  harmoniously  together.     Lindsay  regards  the  phrase 
"w  implying  an  insult  to  both  animals.    Both  he  and  Wood  assert 
that  the  two  can  be  trained  to  be  very  good  friends,  and  that 
when  this  occurs  "  the  cat  usually  behaves  in  a  tyrannous  manner 
I  toward  her  canine  friend,"  and  treats  him  most  unceremoniously. 
'*8he  will  sit  on  his  back  and  make  him  carry  her  about  the 
fW)m;  she  will  take  liberties  with  his  tail,  or  bite  his  ears,  and  if 
I  he  resents  this  treatment  she  deals  him  a  pat  on  the  nose,"  *  and 
p&ises  her  back  at  him  or  retires  till  li is  good  humor  returns  to 
Bim.  The  description  will  be  recognized  in  thousands  of  families 
t*i  Murate.     Wood  supplements  his  observation  with  a  story  of  a 
jtftt  and  dog  who  had  become  great  friends,  when  the  dog  was 
ken  away.    He  afterward  returned,  with  his  mistress,  on  a  visit. 
^  Puisy  was  in  the  room  when  the  dog  entered,  and  flew  forward 
•greet  him;  she  then  ran  out  of  the  room,  and  shortly  returned, 
ariiig  in  her  mouth  her  own  dinner.     This  she  laid  before  her 
®W  friend,  and  actually  stood  beside  him  while  he  ate  the  food 
*ith  which  she  so  hospitably  entertained  him."t    The  natural 
j*ttitude  of  the  dog  and  cat  may  be  regarded  as  one  of  rivalry  for 
he  game  food  and  attention,  and  therefore  of  jealousy.    The  dog, 
being  usually  the  larger  and  stronger  animal,  is  likely  to  look 
|iipon  the  cat  as  his  victim.    This  excites  distrust  and  hostility  in 
er.ftud  the  foundation  of  a  feud  is  laid,  which  can  be  repressed  or 
cultivated.    An  unnamed  cat  in  Belfast,  Maine.J  became  attached 
to  a  pig,  and  was  its  constant  companion — sleeping  with  it  at 
night  and  following  it  about  by  day.    When  Piggy  was  slaugh- 
tered. Pussy's  grief  was  "pitiful  to  see.    She  watched  by  the  life- 
botly  all  night,  and  was  found  there  in  the  morning;  and 
lid  never  be  persuaded  to  eat  a  mouthful  of  its  pork."    Tabby, 
Belfast,  who  had  a  kitten,  became  interested  in  a  pig  which 


•  Wood.  f  Thi»  Btorr  wag  told  to  Mr.  Wood  by  the  owner  of  the  oat. 

{  The  (St  itoriM  from  Hiino  are  cited  from  the  Belfast  Republican  JoumaL 
TOt.  XXXTIH.— 26 
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Mr.  J.  M.  C-.:!f:.o':'Ty,  'A  C-rVrla-i.  Oi::.  -stt::.?'  :•:.  \ 
'*].<■:•,  ■'.•,::.':  f'y."*.y-*.:.r«:'.-  y--;&ri  &:.">.  he  v.-.k  p":~i^sii:i.  ■;:  a 
h'ji:': ;.';  V'.'.A'.i^y ,  Ohio,  th'r  a*.i«:i.tij:i  of  th.^:  lasiily  "  iras  cs 
a  \ir'/A  'if  y'l'fiii  'hl'-k--  by  a  cat  wLo  se^mec  to  drvot«>  h 
aii'l  at.V:;,»i'/n  V>  tL'-rn.  Th»-  ground  Wing  covered  with 
thr':*:  inch's  of  riiO'*-,  iriV  wife  ffl  them  regularly,  so  that  i 
much  of  tJi'rrri.  Th':  cat  frequently  purred  to  them,  an 
cam's  at.  her  call  mud  followed  her  as  closely  as  young  el 
follow  tlie  mother  hen.  They  lo<iged  together  in  a  wood-sl 
iWMtii  iit  tlie  hoijKe  for  aV>ut  three  months,  but  in  the  early 
tho  chicken.s,  being  well  flf^^lged,  abandoned  their  winter  q 
and  flow  into  tho  higher  branches  of  a  fruit  tree  to  rocs) 
cat  purred  and  mowed,  and  seemed  much  disgusted  at  their 
of  lodgingH,  but  soon  accepted  the  situation  and  climbed 
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<iut  of  tho  s«me  dish  and  slept  on  the  same 
.  the  cat  under  his  protection,  and  was  particu- 
juB  in  defending  his  ward  from  a  vicious  black  cat 
it  A  correspondent  of  the  London  Spectator  wrote 
tomcat  Blackie'a  interest  in  a  dog  who  had  been 
by  a  carter's  whip  and  had  been  nursed  by  his  master. 
OWrving  that  "  LaiJdie  "  (the  dog)  had  difficulty  in  finding  his 
mxj  to  tho  d(X>r,  and  sometimes  struck  his  head  against  the  posts* 
iIm  became  accustomed  to  go  for  him  when  he  was  called  and 
1<!  him  in. 
[Wood  gives,  in  his  Natural  History,  an  account  of  two  cats 
(led  the  "  Mincing  Lane  Cats,"  who  lived  in  a  wine-cellar,  and, 
I  being  old  aud  the  other  young,  appear  to  have  agreed  upon 
[bterchange  of  services.  "Senior"  taught  "Junior"  to  avoid 
]  wino-casks  in  motion,  and  pointed  out  the  best 
is,  while  "Junior"  employed  his  youthful  activity 
ng  mice  for  his  patron.  In  consideration  also  of  the  mice, 
|fe  up  to  Junior  a  part  of  his  share  of  the  daily  rations 
loat.  It  is  represented  that  the  curious  compact  was 
and  seriously  carried  out.  This  had  the  air  of  a  commer- 
ctiou,  but  another  story  told  by  Mr.  Wood  exhibits 
jlence.  A  cat  in  a  Norman  chateau  had  every  day 
Ithan  she  could  consume,  and  the  waste  of  the  surplus 
Qpd  to  weigh  on  her  mind."  So  one  day  she  brought  a  less 
1  cat  from  a  roadside  cottage,  and,  having  satisfied  herself, 
(what  was  left.  Her  master,  observing  this,  gave  her  larger 
8,  when  she  brought  in  another  cat  from  a  greater  dis- 
The  master  then  determined  to  test  how  far  the  cat's 
lity  would  extend,  and  kept  adding  to  the  platefuls  from 
»timO,  OS  new  cats  were  brought  in,  till  Puss's  dinner-party 
nearly  twenty  guesta  "Yet,  however  ravenous  were 
I  daily  visitors,  none  of  them  touched  a  mouthful  till  their 
i  had  finished  her  own  dinner."  *  An  Angora  cat  belonging 
I.  Jumelin  t  would  often  bring  a  poor,  half-starved  cat  home 
and  then  would  see  that  it  was  fed.  On  the  last  occa- 
Joing  this,  "  Master  Cat  seemed  nervous  and  excited, 
bvhaved  aa  though  he  thought  the  case  was  urgent.  He  be- 
liore  quiet,  however,  as  soon  as  the  dish  was  set  down  for 
ige  cat,  and  contentedly  observed  what  was  going  on 
lie  visitor  was  taking  his  meal.  As  soon  as  the  dish  wa« 
he  showed  his  guest  to  the  door,  bade  him  good-by  with 
ly  but  lively  stroke  of  his  paw,  and  accompanied  him 
be  stairs,  atldressiug  him  a  succession  of  friendly  mews." 


*  l(r.  Wood'*  infonuoot  bad  this  »iarj  fram  the  owner  ol  tbe  efaitran. 
«  Bona  Sdcntlflqa*. 
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Cats  appear  taciturn  in  ordinary  life,  but  every  one  knows  ' 
they  can  upon  occasian,  and  that  often,  speak  forcibly  enou 
They  also  have  a  language  for  their  friends,  varied  and  exj 
enough  to  convey  their  wants  definitely,  and  moke  mter 
with  them  pleasant  and  lively.    Those  who  know  them  b««t 
readily  say,  with  John  Owen,  in  the  London  Academy : 

"  Tboa  art  not  dnmb,  raj  Maff; 
In  those  atroot,  pleading  eyes  and  earnest  look 
\       Langnago  tbcro  is  enough 
To  fill  with  living  type  a  goodly  book," 

Montaigne  observed,  some  three  hundred  years  ago.  that  onl 
beasts  have  some  mean  intelligence  of  their  eeusea,  wull-nigh  ii 
the  same  measure  as  we.    "They  flatter  us,  menace  us,  and 
U8 ;  and  we  them.    It  is  abundantly  evident  to  us  th^t  tbers 
among  them  a  full  and  entire  communication,  and   that  the 
understand  each  other."    Dupont  de  Nemoure,  who  undertook 

I  penetrate  the  mysteries  of  animal  language,  recognized  that ; 

[mals  had  few  wants,  but  these  were  strong,  an<!  few  pasflionA^^J 
imperious,  for  which  they  had  very  marked  but  limited  ej 
sions.    He  thought  the  cat  was  more  intelligent  than  the  dog,  1 
cause,  being  able  to  climb  tree.s,  she  had  sourcfs  of  idojw  and  vx\ 
poriences  denied  to  him ;  and,  having  all  the  vowl-Ib  of  a  dcf! 
with  six  consonants  in  addition,  she  had  more  worda.    The  Abb 
Galiani  prottiuded  to  have  made  some  curious  " 
ing  the  language  of  cats,  among  which  wore  i  nny  hAV 

moro  than  twenty  diflFerent  inflections,  and  tlmt  "it  ii  really 

Ltongue,  for  they  always  employ  the  same  .«'        '  *     i       reflS 

'same  thing."    Champfleury  professes  to  bavr  ty>thl 

varieties  of  mewings,  the  notation  of  which,  however,  bo  ol 
is  diflBcult.    The  sign  and  gesture  language  of  tho  eat  is  on 
more  copious  and  expressive  than  its  audible  huiguago.    Ab 
Owen  has  it : 

"What  tonoh  iinliciird,  nnd  tbrmji  of  iilcnt  tum-.h. 
Are  ^iven  tlmt  such  na  tboc 
The  oloqoence  of  dnmbncaa  man  might  tcacb  t " 

Lindsay  enumpmlcs,  as  among  tin 
lage  of  ciit.s,  (uipors  or  antics,  gaii 
tho  kitten ;  prostration,  crouching,  groveling,  crawling. 


or  against  hard  substances;  licking;  touching  or  tapping  wit 
pawg;  scratching;  ]i  '  v.i.;..^  tossing,  or  -^»  -  -  ^qjI 
movements,  of  wlii<'i'  my.    Dr.  T  Mit.* 

cat  has  u  muro  v 
otborbruto:  the  ...,.., v  . 
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Bfti'  and  pleasure,  the  mew  of  distress,  the  growl 

an,  :.-     uurrible  wailing  of  pain."    Besides  these,  the 
JDB  of  the  countenance,  ns  Mr.  Owen  teaches  in  his  poem, 
!•  II     "  1  in  the  cat  as  in  any  other  animal.    The 

•br>  ,         K'se  diversified  means  of  expression  to  uses 

cinimensarate  with  nearly  all  her  wants ;  and  the  sagacious  and 
iipatl     ■        ustcT  can  with  no  very  great  difficulty  learn  to 
■  IS  accurately  as  he  responds  to  the  wishes  of  his 
reWld. 

Romanes  gives  several  instances  illustrating  the  applications 
I  of  this  sigO'language.    A  cat,  observing  that  a  terrier  received 
I  food  in  answer  to  a  certain  gesture,  imitated  his  begging.    An- 
other would  make  a  peculiar  noise  when  it  wanted  a  door  opened, 
and,  if  its  wish  was  not  attended  to,  would  pull  at  one's  dress  with 
itsclawtt:  then,  having  secured  notice,  would  walk  to  the  door 
ir.il  Kfi.p  with  a  vocal  request.    Another  cat,  having  found  its 
!  ho  parrot  mirod  in  the  doagh,  ran  up-stairs  to  inform  the 
t.f  tho  catastrojiho,  "  mewing  and  making  what  signs  she 
Id  for  her  to  go  down,"  till  at  last  "  she  jumped  up,  seized  her 
tfton,  and  triod  to  drag  her  down,"  and  finally  succeeded  in  get- 
•  rescue  the  bird.    Other  cats  are  mentioned  which 
ji  on  chairs  and  look  at  bells,  put  their  paws  upon 
(htm,  or  even  ring  them,  when  they  wanted  anything  done  for 
wLi  '     '  'f  ft  bell  was  a  signal. 

1  ''  cat's  understanding  of  human  language  must 

^<i«peod  considerably  on  the  treatment  and  training  it  receives, 
animal  that  is  treated  unkindly  or  is  neglected  can  not  be, 
to  learn  much  beyond  the  knowledge  which  its  natu- 
\\  inMinct  confers  upon  it.     Another  animal,  not  necessarily 
•'  '-r,  but  having  better  opportunities  and  more  encourage- 
nay  readily  acquire  knowledge  of  all  the  things  that  it 
iportant  one  of  its  kind  should  know.    Cats  having  appre- 
masters  and  playmates  will  gain  a  really  remarkable 
i  of  knowledge  of  the  tones,  gestures,  words,  thoughts,  and 
itions  of  their  human  friends.    Many  of  the  well-authenti- 
stories  on  this  point  reveal  faculties  of  perception  that  must 
astonishing  even  to  persons  well  informed  respecting  the 
if  animal.s.    Careful  observation  of  his  own  puss 
to  convince  any  one  that  they  understand  more  of 
ardiuary  conversation,  as  well  as  of  what  is  said  to  them  directly, 
'  '  't.  at  first  thought,  to  su-spect,    Lindsay  has  shown 
ti  with  other  tamed  and  domestic  animals,  they 
one  or  more  of  the  modes  in  which  man  expresses  his 
•   -^■-  ■■'immands,  as  well  as  those  ideas,  wishes,  and 

ijs",  however  expressed,  particularly  the  calls 

tT^jGdvo  food,  aud  their  own  names.    They  also,  in  common 


H 
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with  a  smaller  nnmber  of  animals,  appear  to  know  the  names  of 
I  the  different  members  of  the  family,  and  of  articles  of  domestic 
f  use.  An  instance  is  cited  from  Clark  Bossiter  of  a  cat  that  knev 
the  name  of  each  member  of  the  household,  and,  his  seat  at  the 
table.  If  asked  about  an  absent  one,  she  would  look  at  the  vacant 
Beat,  then  at  the  speaker,  and,  if  told  to  fetch  him,  would  run  up- 
stairs to  his  room,  take  the  handle  of  the  door  between  her  pavs, 
mew  at  the  key-bole,  and  wait  to  be  let  in. 

The  mistress  of  Topsey,  of  Belfast,  an  invalid,  expressed  a 
1  desire  to  have  a  partridge  or  a  chicken  for  a  broth.    Some  one 
spoke  of  having  seen  a  flock  of  young  birds  in  the  morning,  and 
immediately  afterward  Topsey  sprang  into  the  window  with  » 
partridge  and  laid  it  at  her  mistress's  feet.    The  mistress  com- 
mended the  cat,  and  added,  "  If  you  will  go  and  get  another,  you. 
and  I  will  have  a  nice  dinner  to-morrow."    She  went  out,  and 
.  shortly  brought  in  another  bird,  which  she  also  laid  at  her  mis-a 
f  tress's  feet.    Although  very  fond  of  birds,  she  declined  to  eat  thes»  * 
herself.    She  was  told  not  to  catch  any  more  birds,  and  brought 
no  more  to  the  house. 

Dollio,  of  North  Monroe,  Maine,  had  one  of  her  legs  torn  off  , 
by  a  railroad  train.  Her  mistress,  believing  her  case  a  hopeless  ■ 
one,  begged  two  boys,  in  her  presence,  to  take  her  away  and  kill 
her.  "  Instantly,"  says  the  teller  of  the  story,  "  the  look  of  patient 
trust  with  which  she  was  regarding  her  mistress  as  she  pitied  and 
petted  her,  changed  to  one  of  terror  as  she  got  up  and  rushed  out 
of  the  house."  She  was  found,  and  fed,  but  would  not  return  to 
the  house  till  her  wound  was  healed.  Daisy,  of  Belfast,  persisted 
in  laying  her  kitten  in  her  mistress's  bed  tUl  the  lady,  looking  her 
in  the  eye,  told  her  if  she  did  so  again  the  kitten  should  be 
drowned,  when  she  ceased  offending.  June, of  Stockton,  Maine,  be- 
haved in  such  a  way  as  to  lead  the  family  to  suppose  that  her  kit- 
tens, which  she  had  hidden  under  the  floor  of  a  back  room,  had 
died.  The  matter  was  talked  about  in  the  presence  of  the  cat, 
who  seemed  to  be  sleeping  on  a  lounge,  and  the  relator  of  tht* 
story  remarked  that  she  "  would  give  ten  dollars  in  a  moment  if 
the  kittens  were  out  from  under  the  floor."  June  rose  at  once 
and  wont  to  the  door.  It  was  opened  for  her,  and  she  went  up 
the  stairs.  After  going  up  and  down  several  times,  she  rattled  at 
the  door-knob;  when  the  door  was  opened  she  looked  into  the 
lady's  face  and  mewed.  Three  of  her  dead  kittens  were  lying  on 
the  floor.  The  lady  said :  "Well  done,  June ;  go  and  get  the  other 
one."  She  went  and  brought  it,  then  looked  into  the  lady's  face 
and  mewed  again.  Spot,  of  Camden,  Maine,  answered  when  she 
I  was  asked  if  she  wanted  anything  to  eat ;  and  if  her  answer  was 
^  negative,  she  would  not  eat,  even  if  she  was  fed.  Coonie,  of  Bel- 
tasi,  when  directed  in  the  morning  to  "go  call  the  children," 
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ifo  up  Uu»  Ktairt*.  into  eTety  room,  jamp  upon  tlie  bed  and 

ip  euu'h  on9 ;  and,  if  it  was  early,  would  stay  in  the  rooms  a 

k»  whi'  f  it  was  late,  wouM  hurry  down-stairaL    A  cat  at 

r's  Milio.  Jf^.tuie,  would  hold  up  her  right  or  left  paw,  or  both, 

ctly,  as  ehe  was  directed,  prewous  to  rtceiving  hex  food. 

Gautier's   E|>onine,  a   "delicat*,  lady-like   cat,"  waa 

to  sit  at  the  table  at  dinner.    Although  she  preferred 

,  ahe  would  eat  her  soup  first,  when  reminded,  in  polite  lan- 

,  that  a  person  who  had  no  appetate  for  Boup  oo^t  to  hare 

for  fiiih. 

Boiae  of  theaa  acts  may  be  only  coincidences ;  but  obeerratioa 

I  of  my  own  cat,  concerning  whom  it  has  often  been 

that  she  seemed  to  understand  what  we  were  talking 

out  and  was  listening  to  it,  has  satiafied  me  that  more  of  them 

|done  with  knowledp~      '"     =^ry  of  the  adrenture  of  ThA>- 

iGautier's  Madame  1  with  the  parrot,  on  first  being 

need  to  it,  indicates  a  comprehension  of  the  significance  of 

,  and  has  its  hnmoroos  side  also^    The  cat,  looking  npon 

!  bird  as  a  "  green  chicken,"  stealthily  approached  it  as  with  the 

intention  of  seizing  it.    The  watchful  bird,  at  the  critical  rat*- 

nent.  '-i^-l  ii'-r,  in  good  French :  "Have  yon  breakfasted.  Jockey; 

sod  —on  the  king's  roast  ?  "  and  broke  out  into  song.   The 

«toiu«liwd  cat  retreated  hastily,  and  hid  for  the  rest  of  the  day, 

hit  renewed  her  attack  on  the  morrow,  to  be  rebuffed  in  the  same 

ouaaer.    From  that  time  she  treated  the  parrot  with  the  respect 

doa  to  a  being  ha-  f  speech. 

Vontaigne  sav  .  '^y  ^th  my  cat,  how  do  I  know 

'  Ler  she  does  not  make  a  pastime  of  me,  just  as  I  do  of  her  ? 

''  rtain  ourselves  with  mutual  antics;  and  if  I  have  my 

"3  of  beginning  or  refusing,  she,  too.  has  hers."    The 

"ss  of  kittens  is  exuberant,  and  makes  them  the  most 

I  of  pets.    L'-  '       ■-  remark  is  superfluous,  except  that 

tj«  made  for  '  lal  completeness  of  his  treatise,  that 

'iogs  and  eats  take  part  in  the  fun  and  frolic — somstimeB  rough  or 

,.,>.T.T. — r-f  their  child  playfellows.    They  give  every 

°  such  fun  and  frolic  are  the  most  enjoyed 

ir  lives.    As  the  animal  matures  it 

-   n  asBnmee  a  meditative  air,  but  the 

'■  does  not  die  omt  till  infirmity  b^ins  to  wear  upon 

ationed  in  the  Animal  World  would  allow  itself  to 

nj.  r  swung  about  in  a  table-cloth,  and  seemed  to  enjoy 

B  fan;  and  Wood's  dignified  Pnsset  would  let  his  friends  do 

[ything  ''         ' -ased  with  him — lift  him  up  by  any  part  of  the 

djTt  t^  -  -  the  air  from  one  to  another,  use  him  as  a  foot- 

>ol,  boa,  or  piUciw,  make  him  jump  over  their  hands  or  leap  on 

tax  shoolden,  or  walk  along  their  extended  arms,  with  perfect 


I. 


S76 


THE  POPULAR   SCIENCE  MONTHLY. 


complacency.  At  the  same  time  he  was  keenly  sensitive  to  ridi 
cule,  and,  if  laughed  at,  would  walk  off  with  every  manifestation 
of  offended  dignity. 

Lindsay  names  the  cat  as  one  of  the  animals  that  perpetrate 
practical  jokes  on  each  other  or  on  man ;  that  enter  thoroughly 
into  the  spirit  of  the  joke  or  fun,  and  enjoy  and  exult  in  its  suc- 
cess ;  and  cites  in  illustration  of  his  principle  an  instance  of  a  cat 
teasing  a  frog,  seemingly  to  hear  it  cry.  Tad,  of  Burnham,  Maine 
seems  to  have  had  the  humorous  sense  in  a  more  refined  degret 
He  would  sit  in  the  yard,  and,  calling  the  neighboring  cats  to- ' 
gather,  would  manojuvre  as  though  giving  them  orders,  till  he 
got  them  to  fighting ;  then  would  withdraw  to  one  side,  or  to  his 
seat  upon  the  window-sill,  and  look  on  in  evident  amusement, 
swinging  his  large,  bushy  taU  forcibly  against  the  window-pane ; 
but,  when  called  into  the  house  by  his  mistress,  he  always  obeyed. 

Knowledge  of  the  ways  in  which  certain  common  things  are 
done  and  the  capacity  to  apply  it  are  so  frequently  shown  by  do- 
mestic cats  that  it  is  almost  superfluous  to  mention  particular 
instances  of  its  exhibition.  Most  cats  know  how  doors  are  opened, 
and  can  open  them  for  themselves  if  the  method  of  handling  the 
latch  comes  within  the  compass  of  their  powers  of  manipulation. 
Romanes  asserts  that,  in  the  \inderstanding  of  mechanical  ap- 
pliances of  this  character,  they  reach  a  higher  level  of  intelli- 
gence  than  any  other  animals,  except  monkeys,  and  perhaps  ele-  _ 
phants.  He  thinks  that  the  skill  of  these  animals  may  be  due  tofl 
their  having,  in  their  flexible  limbs  and  trunks,  instruments  adapt- 
ed to  manipulation,  which  they  learn  to  use.  This  may  be  so, but 
it  should  be  remembered  that  horses  can  open  doors  and  gates 
with  their  teeth  and  noses,  and  cows  with  their  horns.  The 
behavior  of  cats  before  a  looking-glass,  when,  failing  to  find  the 
image  palpable  in  the  face  of  the  mirror,  they  look  or  feel  around 
behind  it,  is  familiar.  Having  once  satisfied  themselves  that 
there  is  nothing  there,  they  recognize  the  fact,  and  cease  to  take  , 
any  further  interest  in  the  phenomenon.  80  they  and  other  ani-  ■ 
mals  know  that  they  can  go  round  a  wall  and  reach  a  point  on 
the  other  side  of  it ;  or  can  go  round  after  the  mouse  which  they 
have  heard  rustling  behind  the  door.  A  noteworthy  feat  of  door- 
opening  is  recorded  by  Mr.  Romanes  of  his  coachman's  cat,  which, 
having  an  old-fashioned  thumb-latch  to  deal  with,  sprang  at  the 
half-hoop  handle  below  the  thumb-piece,  hanging  to  it  with  one 
paw,  depressed  the  thumb-piece  with  the  other  paw,  and  with  her 
hind  legs  pushed  at  the  door-posts  till  the  door  flew  open.  Mr. 
[Romanes  interprets  this  and  another  similar  action  which  he 
records  as  involving  a  deliberate  purpose,  combined  with  a  mental 
process  which  he  treats  as  complex  and  very  near  akin  to  reason- 
ing, and  as  involving  definite  ideas  respecting  the  mechanical  prop- 
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Mr.  A.  Petrie's  cat  would  climb  up  by  some  list 
lE-ltttcb,  push  it  up,  and,  bauging  from  the  door,  simi- 
u\y  ptish  it  away  from  the  posts.    The  cat  of  Mr.  W.  H.  Michael, 

r;  'ite,  St.  James's  Park,  London,  jumped  four  feet 

>  1  of  a  casement  window,  caught  hold  of  the 

aniak  with  her  fore  feet,  and  pressed  the  window  open  with  her 
feet    A  cat  belonging  to  Parker  Bowman  learned  to  open  a 
low  by  turning  a  swivel  and  bearing  upon  the  sash. 
ime  t-qually  curious  incidents,  showing  powers  of  contrivance 
?greo  of  understanding  of  the  relation  of  antecedent  and 
lent,  are  connected  with  cats  striking  door-knockers  and 
ag  bvlls,  or,  if  unable  to  do  so  themselves,  asking  to  have 
>no,    Mr.  Belshaw  tells,  in  Nature,  of  his  kitten  jumping 
JO  «luor  and  hanging  by  one  leg  while  it  put  the  other  fore 
'  tl:  he  kntxiker  and  rapped  twice.    A  London  cat  is  de- 

Ibed  ..,  ...iiure  which  by  standing  on  her  hind  legs  would 
nach  the  knocker  and  rap  once;  if  this  was  not  answered,  she 
gKT«  what  is  called  a  '  postman's  knock ' ;  and  if  this  was  not  re- 
to, "  tried  a  scientific  rat-tat  that  would  not  disgrace  a 
,  End  footman."  It  is  added  that  she  held  the  knocker  in 
'  paws  aa  we  would  hold  it  in  our  fingers,  and  did  not  simply 
I  it  nji.  Mr,  J.  J,  Colo's  cat,  of  Maryland,  Sutton,  Surrey,  hav- 
obiMjrved  that  a  servant  wont  to  one  of  the  windows  after 
kring  the  6ap  of  a  lettor-box  attached  to  it  moved  by  a  post- 
D,  learned  to  have  herself  lot  in  when  shut  out  by  also  rattling 
flap.  Some  alarm  was  excited  at  Mr.  Lonergan's  house  in 
by  a  mysterious  knocking  at  a  door  which  could  not  be 
from  the  outside  except  by  climbing  over  a  wall.  At 
),  Mr».  Muffins,  the  cat,  was  detected  as  the  aiithor  of  the 
Wiadji,  and  it  was  found  some  time  afterward  that  she  had 
to  profluce  them  by  pulling  at  the  loose  lower  end  of  a 
'  boArd  running  down  at  the  side  of  the  door,  and  allowing 
bound.  There  is  perhaps  nothing  very  remarkable  in  an 
1,  having  ob«erve<l  that  the  striking  of  the  knocker  or  the 
Ibg  of  the  bell-knob  was  usually  followed  by  the  opening  of 
|door,  Wming  to  imitate  the  act.  But  some  cats  have  gone 
er  than  this,  and  have  learned  the  connection  between  the 
and  the  bull,  and  to  avail  themselves  of  it  in  order  to  be 


er  acta  are  related  of  cats  that  give  us  a  much  higher  con- 
f  their  mental  powers,  and  even  go  a  little  way  toward 
hem  into  the  order  of  beings  capable  of  real  abstract 
g.  Kitty,  of  Belfast,  Maine,  having  given  a  mouse  to  her 
BOO  to  play  with,  watched  the  sport  for  a  while  as  if  to  see 
ibe  moasa  did  not  escape,  but  at  last  bit  it  so  as  to  disable  it, 
tliea  ^ent  away.    Two  kittens,  neighbors  of  Kitty's,  disa- 
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greed  over  a  squirrfl  which  had  been  given  them.    Theirj 
cuffed  them,  then  bit  the  squirrel  in  two,  and  gave  half] 
each.    Coonie,  of  Belfzist,  sitting  on  the  windov-siil  bj 
the  laflies  of  the  family  when  the  glass  was  much  clouded 
her  paw  and  wiped  off  the  mist.    This  act  may  be  mat 
animals  breaking  ice  to  get  at  the  water,  and  horses  acrap 
snow  from  the  ground  to  reach  the  graas  beneath  it,  bal 
shows  capacity  for  adaptation  io  circnmstnnces.    The  6iun«( 
sually  had  to  suffer  the  loss  of  all  but  one  of  each  litt 
ittens.    She  finally  seems  to  have  determined  tf>  choose  | 
that  should  be  saved.    She  selected  one,  carried  it  away,  x 
the  rest  to  their  fate.    A  Scotch  cat,  of  Greenock,  wl 
family  were  in  the  habit  of  throwing  out  cmmhs  for 
hid  in  the  shrubbery  to  catch  one  of  the  birds  when 
up.    One  afternoon  the  crumbs  wore  not  eaten,  and  were! 
with  snow  during  the  night.    In  the  morning.  Puss  was  i 
picking  the  crumbs  out  of  the  snow  and  putting  them  on  I 
which  sho  retired  to  her  hiding-place.    This  was  : 
throe  times ;  and  at  last  Puss's  success  iii  catching  ' 
the  family  to  cease  feeding  them.    Dr.  Q.  Frost,  of  Lone 
his  cat  in  the  habit  of  waiting  in  ambush  for  '^     *'  "  w 
crumbs  for  the  birds.     The  practice  of  fe«diiv  'hi ' 

off  for  a  few  days ;  and  Dr.  Fi-ost  avers  that  he  and  auoti 
ber  of  the  household  saw  the  cat  herself  gr  "-•-•-  —imk 
grass,  "with  the  obvious  intention  of  eni  >!»." 

James  Hutchings  tells,  in  Nature,t  of  a  cat  wii 
blackbird  fallen  from  its  nest  to  the  ground,  - 
in  keeping  a  strange  kitten  away  from  the  yoi 
same  time  herself  teasing  it,  in  order  to  t  ■ 
waa  hovering  around,  within  her  reach.    '1  .. 
ful  persistency  through  several  defeats,  and  plo>'<>d  a 
tricks  to  deceive  or  attract  the  parent  V   '       "  "     '    i| 
forcibly  put  an  end  to  the  cru<?l  sjiort.    A 
in  Massachusetts  is  described  in  Nature,  which  discore 
h"    'of  one  of  the  inmates,  and  regularly  took  adva 
ti  to  steal  a  part  of  her  raoal  from  her.    Mr.  Lok 

relates  that  a  mutual  dislike  arose  between  a  visitor  at 
and  his  family  of  unusually  i:  *  "'  — '      *        ' '"'    ' 
had  always  been  scnipulousl;. 
a  noxious  mess  at  the  guest's  room  door 
the  house.    Just  as  the  slaughter  of  the  v. 
had  been  determintxl  upon,  the  ^nsitor  we:  i\ 

tionable  deposit  ccasf'd. 

A  story  is  told  tu  the  Hartford  Times  of  a  cat  which  1 
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▼ery  nneasy  one  summer  midnight  and  ran  from  one  bodroom- 
door  to  another  with  earnest  mewing  and  crying.    Having  at- 
tracted the  attention  of  one  of  the  family,  she  led  the  way,  watch- 
ing carefully  to  see  that  she  was  followed,  down  the  stairs  and 
through  the  kitchen  and  cellar  to  the  outside  cellar-door,  which 
had  been  left  open.    A  house  between  Belfast  and  Hollywood, 
land,*  taking  fire  one  night,  the  cat  ran  up-stairs  to  the  servant- 
d's  room  and  pawed  her  face.    The  girl,  only  half  aroused, 
turned  to  sleep  again.    After  a  few  moments  the  cat  returned  and 
scratched  the  girl's  face  till  she  woke  in  earnest,  and  now  smell- 
ing the  smoke,  aroused  the  rest  of  the  family.    The  cat  already 
tioned,  that  went  and  brought  help  to  deliver  the  parrot  from 
ittiring  in  the  dough,  evidently  realized  the  nature  of  the  danger 
the  bird  was  in,  and  how  it  could  be  remedied.    Mr.  James  R. 
Gilmore's  (Edmund  Kirk's)  cat,  finding  one  night,  when  she  came 
me  from  her  rambles,  that  the  door  leading  to  the  veranda  was 
len,  took  pains  to  give  notice  of  it  to  the  family.    The  same  ani- 
niiil,  whon  the  family  were  all  in  other  parts  of  the  house,  ran  up 
k)  her  mistress  and  demanded  to  be  followed.    She  led  the  lady 
ictly  to  the  kitchen,  and  there  was  a  strange  man  who  had 
traded  himself  into  the  vacant  room.     Mr.   Gilmore   relates 
veral  other  anecdotes  of  this  cat,  which  show  that  she  under- 
tho  value  of  human  help  in  emergencies — particularly  in  cases 
*here  her  kittens  were  in  trouble — and  upon  whom  to  call.    She 
ftlao  anderstood  that  whatever  demands  she  might  make  upon  her 
Diaster  in  the  daytime,  his  night's  rest  must  not  be  disturbed. 
At  that  time  she  always  went  to  her  mistress. 
A  cat  is  told  of  in  the  Boston  Post  which  was  acciistomed  to 
in  the  summer  with  the  family  to  the  country.    On  the  occa^ 
m  of  one  of  the  vacations  she  appeared  anxious  about  her  kit- 
,  and  at  last  put  it  in  one  of  the  trunks. 

A  cat  and  a  starling  belonging  to  Mr.  Duprf?,  of  Kensington, 

England,  were  great  friends  and  almost  constant  companions. 

One  day  the  cat  suddenly  pounced  upon  the  starling,  but,  instead 

of  making  an  end  of  it,  took  it  carefully  up  and  set  it  upon  a 

table ;  then  rushed  out  of  the  room  to  chastise  a  strange  cat  which 

had  stolen  into  the  house.   The  forethought  it  exhibited  in  securing 

the  safety  of  its  friend  before  going  into  the  fight  seems  to  justify 

our  attributing  to  it  the  highest  degree  of  intelligence  which  any 

of  the  authors  we  have  quoted  are  willing  to  accredit  to  animals. 

^B  A  cat  of  Mr.  Brown,  of  Greenock,  Scotland,  having  had  some 

j^ptaffin  accidentally  spilled  upon  it  and  set  ablaze  by  a  cinder 

from  the  fire,  at  once  rushed  out  of  the  door  and  up  the  street  for 

about  a  hundred  yards ;  plunged  headlong  into  the  village  water- 
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ing-trongh;  and  then  stepped  out,  shook  hort^^' 
etly  homo.    She  had  been  a/xustomed  to  eeci: 
with  water  every  night. 

Mr.  J.  Harvey  Gibbons's  cat.of  Univir-riity  Colltgo,  " 
when  indisposed  at  one  time, wandered  htra.iigfly  about 
with  an  evident  inclination  toward  the  coal-boakerab    They  i 
left  open  for  her,  and  she  went  to  them  at  once,  and  seart 
among  the  coals  till  she  found  a  piece  covered  with  pyrites. 
licked  this  vigorously,  and  afterward  returned  regularly  to 
bunkers  for  more  of  the  medicine.    Some  powdered  eu'''^^'"- 
given  her,  and  was  accepted  as  a  substitute  for  the  py: 
der  this  regimen  she  recovered  her  hoalth. 

A  most  remarkable  story  illustrating  this  trait  is  told  la 
Revuo  Scientifique  by  Dr.  Cosmovici,  of  Roumonia,  ooncen 
his  cat  Ca<li.    We  may  remark  that  this  gentleman  appoui 
have  been  a  keen  observer  of  intelligence  in  all  animals.    ' 
winter  of  1880  was  very  cold,  fuel  was  high,  and  our  doctor 
to  be  economical.    He  was  accustomed,  therefore,  n ' 
ing  fire  had  burned  out,  to  work  during  the  r- 
wrapped  in  furs,  while  Cadi  sat  at  his  feet.    On  one  of  the  ■ 
days.  Cadi  would  every  once  in  a  while  go  to  the  door  and  u 
in  a  tone  quite  distinct  from  that  of  his  usual  requests.     [>r.  < 
movici  opened  the  door,  and  Cadi  went  half-way  out, 
him  the  while.    He  shut  the  door  and  Cadi  came  back  n  ■ 
At  last  he  gave  himself  up  to  the  cat's  desire  and  foil 
She  led  him  straight  to  the  kitchen,  and  theuco  to  the  co*!-! 
and  got  upon  it  ^vithout  ceasing  to  look  at  her  master.    He 
coal.  Cadi  next  showed  him  the  way  to  the  wood-box :  tlionee 
him  back  to  his  room,  and,  once  within  it,  to  t'  laoe,  wl 

slie  lifted  lierself  up  and  arched  her  back.     1  was  nH 

while  Cadi  looked  on,  manifesting  her  approval  of  the  opera! 
by  carcases.  When  it  began  to  burn,  she  fltretchod  heraclf  bci 
it,  satisfied. 


PREDISPOSITION.  IMMUNITY,  AND  DISEASED 

Bt  W.  BERNHARDT. 

IT  is  a  h'  recognized  fact  tli         '    '.■  class<^ 

ilies  o:  la,  as  woll  as  single  als,  f n>4 

liable  to  succumb  to  some  influence  apparently  ohnoxiuoi 

health,  while  others,  although      t        '  '     "        "      ' -  '- 

exempt  from  such  injury.    Tli 
vegetable  and  animal  poisons,  i     • 

di    -     ■  * '  ■  ■'■  "    '•  =  ■  heir.    J'^ 

)>!  -lOOB,  we  '  

predispositi'  Luniag  tho  uiubility  uf  oiI<»rin( 
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M^i   '     '    — a  wor'l  which  doea  uot  actually  explain  the  mat- 
^Hbt  iics  a  c<mvenient  term.    Gorms  of  disease  are  to  be 

pnd  ererywhere,  but  only  predisposition  permits  its  develop- 
■nC  Immauity,  on  the  contrary,  is  the  condition  of  the  system 
^jch  prevents  an  outbreak.  The  fundamental  cause  of  this  con- 
I^Kis  as  little  known  as  the  cause  of  predisposition ;  only  in 
^^Raaps  have  we  been  successful  in  tracing  it  back  to  certain 
^^■eal  and  physiological  processes  occurring  in  the  body. 
^^■1  Mtion  of  carbon  monoxide  on  different  animals  affords  a 
HHw  Instance  of  what  is  called  immunity,  and  illustrates  the 
Knof  oircumstances  on  which  it  may  sometimes  depend.  Car- 
000  monoxide  i.s  an  air-like  compound,  which  is  contained  to  a 
krge  amount  in  the  illuminating  gas  produced  by  the  decompo- 
Hon  of  steam  by  red-hot  coals,  and  to  the  presence  of  which  the 
HjMDQS  qualities  of  this  gas  are  chiefly  tlue.  A  mixture  of  one 
^^Bf  carbon  monoxide  and  ninety-nine  parts  of  common  air, 
^H[l>reatbed,  will  in  a  short  time  kill  any  of  the  warm-blooded 
PHBbratca.  Cold-blooded  vertebrates,  such  as  frogs,  can  for  a 
knsiderable  length  of  time  stand  the  exposure  to  such  an  atmos- 
Biore;  arlhropoda  or  insects  are  not  in  the  least  affected  by  it — 
HflMosscss  immunity  from  it.  Searching  for  the  cause  of  these 
^^pnces  of  effect,  we  find  it  to  be  the  tendency  of  hajmoglobin, 
■a  albuminous  matter  constituting  the  red  corpuscles  of  the 
Mul,  to  combine  with  carbon  monoxide.  In  the  process  of  rcs- 
BntiQii  in  warm-blooded  animals  haamoglobin  takes  up  oxygen, 
■Bk  tboreafter,  as  a  necossai^  agent  in  the  exchange  of  matter, 
Bmvcro*!  to  the  different  organs  of  the  body.  Carbon  mon- 
Kiile  prcvont^  the  absorption  of  oxygen,  being  absorbed  in  its 
^M;  fit  as  it  is  to  replace  oxygen  in  its  vital  functions, 

HBu  lous  derangements,  which  end  in  suffocation.     In 

Bd-blooded  vertebrates  respiration  is  of  more  subordinate  im- 
W  '  although,  as  well  as  in  warm-blooded  animals,  it  con- 

I*  .  .sorption  of  oxygen  by  haemoglobin,  the  need  for  oxy- 

■nnis  much  lower ;  a  frog  can  live  for  a  considerable  time  with- 
k|^  accession  of  air.  Hence  the  effect  of  carbon  monoxide  is 
^^Hb  slower  one.  The  blood  of  insects  contains  no  ha?moglo- 
^^■arbon  monoxide  is  not  absorbed  by  it,  and  is  not  a  poison 
^^Kn,  provided  that  a  suf]Rcient  amount  of  oxygen  is  always 
^^|k<  Carbon  monoxide,  consequently,  acts  as  a  strong  poison 
^P5d  warm -blood  pd  animals;  its  effect  is  weaker  in  cold-blooded 
Qirtabrales;  and  insects  are  proof  against  its  effects. 
■  In  A  few  instances  only  has  the  cause  of  immunity  become  as 
HAM^Ked  as  in  the  one  mentioned.  Neither  differences  of 
BPHHfcn  in  animals  nor  in  the  constitution  of  the  poisonous 
fobstaoce  generally  afford  any  clew  for  interpreting  an  exceptional 
tMil  of  efLoct.    Uaaccountableis  the  immunity  of  rabbits  against 
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belladonna  leaves  {Atrojxi  heUadonna,  dviuV.  . 

may  feed  thorn  witli   bellailonnu   for  w'>    i. 

the  Iea:5t  toxic  symptoms.    The  moat  of  sui  ,u 

proves  poisonous  to  any  one  who  eats  it,  j.  ,. 

symptoms  as  the  plant.    Pigeons  and  various  othiT  I 
also  to  some  degreo  safe  from  the  effects  of  this  poi 

warm-blooded  carnivora  it  causes  paralysis  and  at;  _, , 

frogs  the  effect  is  a  different  one,  consisting  of  spasms.    The  i 

of  goats  which  had  fed  on  hemlock  h:  iimwa  coca 

poisonous  effects.    Chickens  are  nearly  i  ^'ainst  nux 

ica  and  the  extremely  dangerous  alkaloid,  strychnine,  oontMt 

in  it,  while  in  the  smallest  amount  it  is  a  fatal  f^ 

More  remarkable  yet  in  this  respect  is  the  imniiiij .  '">/o 

Hoffmanni,  a  kind  of  sloth,  living  on  the  island  of  C< 

when  given  ten  grains  of  strychnine,  was  not   •■ 

Pigeons  are  possessed  of  high  immunity  from  nic 

alkaloid  of  opium,  as  well  as  from  belladonna.     I-. 

were  required  to  kill  a  pigeon,  not  much  loss  tban  the  ;. 

for  a  man.    Cats  are  extremely  sensitive  to  foxglovo  (Digi/o/c 

purpurea),  which  on  the  contrary  may  be  given  to  rabbits  an^ 

various  birds  in  j)retty  large  doses.    Many  kinds  of  fiah  may 

killed  by  just  a  trace  of  Cocculua  indictis,  although  their  meat : 

not  made  injurious  by  it.    Laughing-gas,  or  nifr  .>nc 

a  means  used  to  relieve  pain  in  light  surgical  (>i 

man  more  than  any  other  creature ;  when  breathed  in  a  mixtar 

of  four  parts  of  laughing-gas  and  one  part  of  ox\  '  I'roduc 

a  pleasant  kind  of  intoxication  together  with  (1>  ■d 

bility,  though  in  animals  no  such  effect  has  been  observed. 

The  immunity  of  certain  animals  against  the  bite  of  vonoi 
serpents  is  remarkable.     Numerous  observatiijns  have 
corded  proving  the  polecat,  hedgehog,  and  buzzard  to  be 
against  the  bit<3  of  the  viper ;  it  is  mortal  for  most  {>tber  ani 
of  the  same  size  and  nearly  related  to  thorn. 

Immunity,  however,  is  not  limited  to  the  hIp 

to  poisons  of  vegetable  or  animal  origin,  L^.  .. .:  a» 

well  in  conditions  and  processes  in  the  healthy  animal  organicm 
I  and  in  its  susceptibility  to  '  The  reslstauco  ofTwred  by 

the  living  stomach  of  an  an ■  the  dissolving  effect  of  ll 

juice  secreted  by  the  stomach  itself  ha«  to  b«  explained  by 

munity.    A  wat' 

the  stomach — ai  ■ 

sition,  corresponding  to  the  digesting  juic«  of  lirii 


nnimnl,  on  the  contrary,  does  not  i> 

itecrotod  joicv;  it  i»<  proof  againiii.  mv  wi^i-^wui^ 


the 


I'iiv^-^ 


^RBDISPOSITIOy,  IMMUNITY,  AND  DISEASE.     383 
'■ ■  "  as  to  a  certain  degree  against  various  sick- 

naturalists  are  at  present  occupied  in  inquiring  for 
1.  .*  ay  of  interpreting  the  causes  of  sickness  and  the  con- 
ins  of  immunity  from  it,  or  the  resistance  offered  by  a  sound 
lism.  Sickness,  as  well  as  health,  according  to  one  of  the 
ling  theories,  depends  upon  chemical  causes,  viz.,  on  the 
snoe  and  predominance  of  vai'ious  complex  substances  gene- 
in  the  juices  and  tissues  of  the  body  by  unknown  processes, 
[which  bacteria  may  sometimes  play  an  important  part.  Ac- 
3g  to  another  theory,  the  living  animal  cells  are  engaged  in 
■  -t  intruding  micro-organisms.  Animal 
:  ^  uluula  similar  in  character  to  the  order 
\Amaba,  'which  are  unicellular  organisms  of  the  class  of  Pro- 
UetschnikofT  found  that  certain  cells  of  the  animal  body 
loweil  with  the  faculty  of  swallowing  and  digesting  in- 
iing  bacteria  of  every  kind,  harmless  ones  as  well  as  patho- 
^oues,  or  such  as  produce  disease.  Not  all  elementary  organs 
luxjy  are  equally  qualified  for  this  purpose,  the  function 
1  to  certain  cells  of  the  tissues  and  blood,  which 
•  -..  calls  phagocytes.  Health  as  well  as  disease  de- 
xpon  which  party  is  victorious  in  the  struggle.  Health  is 
aa  long  us  the  cells  are  capable  of  overpowering  the  in- 
tniding  bacteria ;  an  animal  in  such  a  condition  is  secure  against 
dhwiT  Experiments  performed  by  Metschnikoff  have  given  evi- 
deoo<-  i  of  splenic  fever  are  easily  devoured  and 

.     s.    On  the  other  hand,  several  obsarvers  of 
have  maintained  that  the  liquid  part  of  blood,  the  plasma, 
leron common  albumen,  possess  the  faculty  of  killing  bacteria. 
however,  appears  improbable,  and  a  final  decision  of  the 
stion  has  still  to  be  expected  in  fxiture. 

iiptibility  to  diseases  is  as  variable  as  sensitiveness  to  vego- 

ifl  »inimal  poisons.    Judging  from  the  current  opinion  that 

iroal  matter  is  the  principal  bearer  and  transport- 

. .  .is  germs,  wo  are  forced  to  ascribe  a  high  degree  of 

lunity  to  ctirtain  animals  which,  like  swine,  ducks,  chickens, 

111  rats,  are  accustomed  to  select  their  food  from  places  where 

matter  is  accumulated.    Predisposition  for  splenic  fever  is 

iger  amont;  horbivora  than  among  carnivora ;  birds  of  prey 

>i.  i-t^e  from  it.     Experiments  on  sheep,  performed 

Iteu  .  .suits  of  which  were  confirmed  by  application 

•  large  vcole,  gave  evidence  that  immunity  against  splenic 

systematic  inoculation  of  the  attenuated 

pox  is  prevented  by  vaccination. 

\,  onv,  chiefly  horses,  sheep,  and  goats,  are  exposed 

adifjai^  cin.'-'i  "glanders,"  which  ends  by  death  inmost  casea. 
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White  mice  are  safe  against  it.    Tliia  circumstance  of  late  occ 
sioned  R.  Koch  to  ascertain,  by  experiments,  whether  predispo*! 
sition  to  glanders  might  not  be  artificially  induced  by  changing  f 
the  composition  of  the  animal  juices.    The  change  consisted  in  j 
the  formation  of  sugar  in  the  blood  of  the  mice,  which  received 
as  food  phloridzin,  a  crystalline  compound,  naturally  prefonned 
in  the  roots  of  fruit  trees  and  easily  splitting  up  into  sugar  and 
some  other  products.    It  undergoes  a  similar  change  when  brougbt 
into  the  circulation  of  the  blood.    The  result  of  these  experiment*  I 
was,  that  white  mice  lose  their  immunity  and  become  susceptible  1 
to  glanders  when  phloridzin  is  given  to  them ;  infection  by  thi» 
disease  invariably  took  place  when  the  mice  were  inoculated  to 
the  virus,  and  thus  the  proof  was  furnished  that  by  changin^B 
the  chemical  conditions  of  an  animal  its  immunity  from  infectiouaB 
disease  may  be  neutralized.    This  indicates  that  immunity  in  th© 
present  case,  as  in  the  action  of  carbon  monoxide,  depends  upoO- 
the  composition  of  the  blood,  predisposition  being  establisheci 
when  the  composition  is  changed. 

These  facts  indicate  that,  as  to  susceptibility  to  and  immoniij 
from  the  effect  of  poisonous  and  virulent  matter,  the  compositioi 
of  blood  is  of  the  highest  signification,  and  that  the  changes  can 
chiefly  relate  to  its  condition.  They  coincide  with  the  experienc 
that  the  action  of  poisons  throughout  is  quickest  and  most  ener- 
getic when  they  are  injected  into  the  blood  ;  moreover,  there  seeco. 
to  be  many  substances  existing  which  induce  infection  only  whexi 
present  in  the  circulation  of  the  blood,  but  not  when  brought  into 
the  digestive  channel.  Apparently  harmless  lesions  can  turn  oixl 
disastrously,  when  even  the  smallest  trace  of  a  virus  happens  i 
reach  the  wound. 
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THE  DECLINE  OF  RURAL  NEW  ENGLAND. 

Br  Pnor.  AMOS  N.  CUBBIEB. 

IN  every  period  of  American  history  the  influence  of  New  Eng- 
land has  been  marked  and  out  of  proportion  to  its  size  and 
population.  In  religious  thought  and  activities,  in  great  moral 
and  social  movements,  in  literature  and  scholarship,  in  inventive 
genius  and  the  skilled  industries,  in  the  pulpit,  at  the  bar,  on  the 
l>ench,and  in  legislative  halls,  New-Englanders  have  always  stood 
in  the  front  rank  and  have  contributed  largely  to  the  worthiest 
American  achievements. 

Now,  the  bulk  of  this  population,  until  very  recent  years,  bo»J 
been  rural  rather  than  urban,  and  the  towns  themselves,  lar 
and  small,  have  been  made  up  of  the  country-born  and  countryJ 
bred,  while  almost  the  entire  stream  of  emigration   that 
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H^rii  »ti "  ' '^zod  the  Northwest  has  had  its  source  in  the 
HHIb  aii  It  would  he  easy  to  show  that  the  quality  of 

K  output  from  the  mral  districts  has  been  even  more  remark- 
Bnd!         '^  autity.     Heuce  carae  Webster,  Choate,  Chase, 

^^Be>  .   Bryant,  Whittier,  Beecher,  Hopkins,  and  a 

bog  list  of  notables  that  will  occur  to  every  reader.  It  may 
■|M|oro  be  fairly  claimed  that  what  New  England  has  been 
^^^Riat  it  has  done,  at  home  and  abroad,  through  its  citizens 
WfhnTOgh  jt«  colonists,  has  come  in  large  measure  from  the 
tanntry  dii)t riots. 

I  Honce  the  prosperity  of  this  region  concerns  not  merely  New 
Bglmd,  bnt  the  country  at  largo.  The  testimony  of  many  reli- 
nk witnesses  and  my  own  observations,  covering  more  than 
Bonty  years,  convince  me  that  the  outlook  for  the  future  is  very 
^■Mvfactory. 

^HVifiy  years  ago  almost  every  farm  was  cultivated  by  the 
ovner,  who  had  every  interest  in  its  most  careful  tillage,  in  mak- 
ing permanent  improvements,  and  in  the  care  of  buildings,  fences, 
ind  woodland.  Hired  labor  was  the  exception,  for  the  large  fami- 
liai  were  qaite  competent  for  all  the  farm-work,  the  indoor  as 
Jl  ag  t!s  ' '  ' 'r,  with  a  surplus  which  went  to  the  aid  of  less 
•tunat*  IS,  and  sent  brains  and  muscle  to  the  city  or  to 

opening   West.    Not  all  farmers  were  equally  industrious, 
,  and  successful,  but  there  was  a  large  body  of  landed  pro- 
,  homogeneous  in  race,  substantially  on  an  equality  social- 
J",iad  alike  interested  in  the  present  and  future  welfare  of  the 
ijty.    In  this  respect  there  has  been  a  great  change  in  the 
anty  years,  and  one  which  is  going  on  more  rapidly  every 
into  the  hands  of  non-resident  proprie- 
--,  -r-  .        -    -uh  of  resident  owner,  by  his  removal  to 
Tilliige  or  manufacturing  center,  or  his  emigration  to  the 
reit 
It  is  also  held  in  fewer  hands,  not  as  a  general  thing  to  be 
^tanaged  and  worked  in  large  estates,  but  to  be  rented  from  year 
>Toar. 
The  new  proprietor  has  bought  the  farm  at  a  small  price,  as 
ed  witJi  its  former  valuation,  and  has  no  interest  or  pride 
iU  management  except  as  an  investment.    So  in  every 
kip  there  is  an  increa-sing  body  of  renters,  as  a  class  unre- 
Sfe,  unsuccessful,  shifting,  and  shiftless.    Their  interest  in  the 
pniperty  and  the  community  is  temporary,  their  tillage  such  as 
tt»T  Rippoan  will  bring  the  largest  immediate  returns  with  the 
••Ml  r.    It  goes  without  saying  that  such  farms  and 

dp  tlu  ,.  ..J., nances  are  in  a  state  of  chronic  decline.    These 

BnWa  aro  often  bankrupt  farmers,  or  young  men  without  the 
^ock  an<!  •  become  farm-owners,  the  courage  and  push  to 

■  tc;.  --...  — 17 
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go  to  tlie  West,  or  the  qualitiea  in  demand  m  uiu  manutaciur 
towns. 

lu  8ome  towns  is  found  an  increasing  clement  of 
French,  good-natured,  easy-going,  tliriftlesa  people  ' 
slipshod  way  from  their  labor  when  things  go  wel  .  «< 

nesa  comes,  or  crops  are  short,  or  the  winter  long  and  \, 
or  less  dependent  upon  the  poor-fund.    This  floating  j 
and  especially  its  French  element,  is  the  bane  of  local 
State  politics,  especially  in  New  Hampshire,  for   many  « 
voters  arc  purchasable  at  least  once  at  each  election,  aud,  aa 
holds  the  balance  of  power  in  many  small  towns,  purchasers 
both  parties  are  rarely  wanting,  and   >    '  '     '      v.     I 

personally  known  voters  who  openly  ccii 
an  important  item  in  the  year's  revenue.    It  will  be  r 
liovod  that  all  public  interests  have  suffer  ' 
substitution  of  such  people  for  the  thrifty,  i 
who  preceded  them.    This  French  element  is  further  ■ 
able  in  that  it  keeps  itself  aloof  from  the  spijit  of  it 
country,  intact  in  language  as  well  as  religion,  and  hab- 
its purpose  to  change  New  England  to  New  France. 

2.  Many  farms  are  without  resident  cultivators,  and  in 
probability  will  never  again  be  homesteads.  The  New  Han 
shiro  Commissioner  of  Agriculture  reports  eight  huudrrd 
eighty-seven  such  farms,  and  these  are  only  a  small  i>art.  I  koi 
a  district  whore  eight  contiguous  farms  Lavo  beva  thus  aIm 
doned,  and,  taking  the  farm  on  which  the  v 
center,  a  circle  with  a  radius  of  five  miles 
farms  abandoned  within  the  last  few  years. 

Some  of  these  have  good  buiM'  ^ 

sugar  orchards,  and  all  have  made 
of  them  a  few  acres  of  the  best  laml  are  tille<l,  while  thi 
daces  a  lessening  crop  of  huy  or  is  used  for  pasture      i  m 
old  orchards,  uncared  for,  are  wasting  away,  a  lihio  or  a  few 
bashes  struggling  for  life  in  the  grass  show  the  site  of  ihu 
garden,  the  buildings  are  falling  to  decay,  and  homesti- -^ 
have  fostered  large  and  prosj^erous  families  for  genen 
a  desolation  and  will  soon  be  a  wilderness.    In  some  dl- 
old  country  roads  are  becoming  impassable  from  the  ^:  -• 
bushes  and  the  cessation  of  all  ro|Miir«.    An  eminent  New 
land  judge  (old  me  last  stimmer  that  public  sentiment  in 
districts  will  not  allow  a  jury  to  find  damagefl  agairii^t  tlift 
thorities  in  case  of  injuries  to  travelers  from  such  d' 
wav  "ound  that  the  diminished  {Wpulatiou  cuji  uoi 

th.-.  .  _    ,  . 

The  aluindotimont  of  this  rough  country  and  Uio  tr 
its  population  to  more  fertile  regions  or  more  remaneraiivf 
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Hoji:  ricial  loss  to  the  nation,  but  it  robs  New 

BafT^^  .  ^      -lanry,  with  whom  the  love  of  natal  soil 

Btii  home  and  simple  life  has  been  almost  a  religion. 

■  3.  Not  only  is  the  area  of  cultivated  laud  decreasing  in  this 
Mij,  but  the  land-ownors  are  sensibly  narrowing  their  tillage. 
Bic  land  is  growing  poorer,  partly  from  natural  causes  and  partly 
■Hrkss  careful  working  and  the  marked  decrease  in  the  amount 
^^|Pe  slock  kept  upon  it.  The  fact  is,  farming  does  not  pay, 
■I»d»Uy  if  help  must  be  hired  to  do  a  large  part  of  the  work, 
^yUtf  farmer  finds  himself  the  victim  of  all  the  evils  of  a  pn> 
HHi  tariff  without  its  supposed  benefits.  The  promised  home 
■iO'ln't  he  has  found  to  his  cost,  if  not  his  ruin,  is  a  delusion  and 
ft  snare.    If  the  manufacturing  centers  in  his  vicinity  have  raised 

tlip  price  of  some  of  his  products,  thoy  have  advanced  the  cost  of 
U!»r  in  a  greater  ilogrf^,  and  drawn  to  themselves  the  best  brain 
llpd  muscle  from  the  farms.    He  is  being  heavily  taxed  for  the 
Mkeflt  of  tho  whole  list  of  these  assistant  industries  that  rob  him 
Bi^^vking  force,  while  the  competition,  intensified  by  labor- 
^^^^Hlchines  suited  to  the  large  prairie  farms  of  the  West  and 
^^^utod  by  lavish  gifts  of  laiid  to  settlers  and  subsidies  to  rail- 
^^^■■feously  reduces  the  prices  of  his  products  in  his  natural 
^^^^Bk^t.    He  buys  Western  flour  and  Western  corn  for  his 
(*n  consumption  at  a  cheaper  rate  than  he  can  produce  them 
-i.i   1  :..  ,j  lalior^  and  by  reason  of  the  long  winter  is  unable  to 
fci   .  ith  the  West  and  South  in  cattle-raising  for  the  East- 

^ktorliets  at  his  door.  Confining  his  attention  to  the  few  crops 
^^K-om  their  bulk  or  perishable  nature,  arc  not  subject  to  the 
^^^Btive  competition  of  the  West,  the  ordinary  farmer  merely 
Imand  pays  current  expenses,  while  his  less  shrr-wd  and  careful 
Higbbor  falls  behind  each  year,  and  sooner  or  later  will  be  sold 
WkX  uf  hnuse  and  homo. 

HM^^V  I'  is  a  decay  of  heart  and  hope  that  blights 

HHBBi<:  ,    rity.     Many  farms  within  a  hundred  miles  of 

Kdan  and  not  five  miles  from  excellent  railroad  facilities  will  not 
■U»'  '  -t  of  the  improvements.  The  New  Hampshire  Com- 
^Hp  Vgri<:ulture  gives  a  long  list  of  farms  with  "  fairly 

^^fctable  buildings,  at  prices  from  two  dollars  to  ten  dollars 
^^■r  "  '  '  *.  r  list  at  higher  prices.  The  Vermont  C'om- 
^^■>i  /i.  from  three  dollars  to  five  dollars  per  acre, 

^^Barer  to  railroad  or  village,  with  better  buildings,  five  dollars 
^^K''  "'—■"— "  all  at  no  great  distance  from  market  and  adapted 
^^B.  Mess."    I  know  of  the  sale  of  such  a  farm  of  fifty 

^^■nrith  fair  buildings,  well  supplied  with  water  and  fuel,  at 
^^■^. .  .!..11i,r«  AVliat  a  paradise  for  the  Henry  George  theo- 
ry Outj^ldu  of  Iho  large  towns  and  business  centers  the  popula- 
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ion  is  stationary  or  dwin'l'  r  or  less  r.. 

cording  as  the  district  in    ^  iv  or  less  t 

rural.     Then  the  percentage  of  young  people  and  chili 
much  smaller  than  fifty  years  ago.    The  old-fat<hioned  large  fai 
lies  are  tho  rare  exception,  and  the  young  folks  are  earlr  i*. 
away  from  the  old  homestead.    In  my  native  town  the  h 
tricts  have  been  reduced  from  twenty-one  to  elr-    ■    -• 
these  enlarged  districts  have  only  a  half  or  fo 
the  original  divisions.    The  real  decline  of  the  nativ 
greater  than  the  decrease  in  numbers  would  indicate,  fi/.  ..*• 
a  decided  increase  in  the  foreign  element,  which  with  all  its 
tues  is  not  qualified  to  strengthen  and  perpefi 
England  type  of  character  and  spirit.    Nor  is  tl..    .;.-.^  .  .  ... 
confined  to  a  few  obscure  places  among  the  mountains,  for 
of  the  historic  towns  founded  by  the  Puritans  are  in   " 
same  process  of  decline  or  change  of  population. 
large  towns,  deprived  of  the  former  stream  of  recruits  Erom 
country',  are  fast  changing  from  Anglo-Saxon  to  Celtic  and 
Protestant  to  Catholic. 

6.  In  the  last  thirty  years  the  colleges  Lav©  been  str- 
in  endowments  and  appliances,  and  are  doing  a  Ix^t*  - 
work  than  formerly ;  the  larger  towns  have  c^ 
schools,  and  the  well -endowed  academies  aro  sti'  hl-  .!i 
tended.  But,  with  tlio  rural  districts  far  removc'«l  fr-'iii 
vantages,  there  is  no  provision  for  secondary  cxlucation, 
graded  district  school,  with  its  brief  school  term,  is  • 
and  the  end  of  local  opportunities.  The  unondowc«.i  — 
forty  years  ago,  then  filled  with  young  people,  aro  dead  and  ha 
left  no  successors.  It  is  true,  some  young  people  resort  to 
high  schools  and  endowed  academies,  but  secondary  edncatt 
here  is  far  less  general  than  in  the  former  time,  while  many 
lost  to  the  college  and  higher  i"" 
emy  of  the  old  type  would  slii  !« 

study.    In  one  of  the  most  picturostjuo  districts  of  Now  Haa 
shire  is  an  endowed  academy  that  thii'  y««ir8  ago  had 

annual  attendance  of  more  than  four  h;.  .nd  SPut  to  coUi 

each  year  thirty  boys,  to  say  nothing  of  a  di>zen  girls  rk  wtjll  a 
widely  trained  for  whom  no  college  opened  its  dixirs,     T'       - 
school  has  less  than  one  fourth  the  old  nxmiber  of  »!«• 
graduates.     It  is  fair  to  say  that  the  decadence  of  ; 
partly  due  to  the  larger  advantages  offerml  by  l> 
rivals,  but  the  main  cause  of  decline  is  the  deari.h  of 
in  its  natural  region  of  supply,  and  the  diminiahud  uUtiiuet 
higher  education. 

6.  Many  churches  have  dwindl(>d  into  innignificiuicp,  or  bi 
9u  blott«d  oat  ^Jtogelhor,  owing  to  deaths  and  removals,  wHli 
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■      ■   ns.     In  scores  of  towns  houses  of  worship 
. .    iranco  finally,  or  are  used  for  non-religious 
,  while  others  are  in  the  hands  of  Catholics,  or  are  too  far 
jy  for  occupancy  of  any  sort.    In  many  towns  enough 
ibors  in  substantial  doctrinal  accord  might  be  found  to 
form  one  strong  and  influential  church  but  for  minor  points  of 
ctrine  nr  '  —  *ice,and  bo,  divided,  they  live  at  a  dying  rate,  of 
tie  COR-  to  their  adherents  or  the  community.    The 

bulo  truth  would  not  be  told  if  it  were  not  added  that  this  re- 
I  desolation  is  also  largely  due  to  lack  of  sufficient  interest 
part  of  members  and  outsiders  to  support  church  work 
tfuil  religious  services.     Not  that  the  faith  of  the  fathers  ia 
*«d  for  nuwer  or  more  liberal  ideas,  but  that  apathy  on  the 
bulo  ffubject  is  often  tho  prevalent  spirit.    The  home  mission 
cieties  regard  some  of  these  towns  in  as  much  nefed  of  mission- 
work  OS  the  rudest  frontier  settlements. 

7  I  am  told  by  persons  who  have  spent  their  lives  in  these 

towTui  that  tiere  is  a  decline  in  public  spirit,  and  a  visible 

Dwing  away  from  the  pure  democracy  characteristic  of  primi- 

Te  New  England.    For  example,  the  old  school  district  is  no 

body  politic  In  New  Hampshire.    A  town  committee 

II  school  affairs. 

All  tht»  gtiitttments  of  this  paper  are  particularly  applicable  to 

I  largo  o.xteat  of  rougher  hill  country  of  New  Hampshire,  Ver- 

enl,  llttssachusotts,  and  Connecticut,  but  in  a  lesser  degree  and 

irarious  modifications,  to  other  districts  remote  from  large 

It  is  possible  that  some  of  these  conditions  may  be  im- 

>'v«l  when  Industry  and  population  are  rearranged  and  adapted 

I  Uw  changed  circumstances,  but  I  can  not  escape  the  conviction 

!  the  decline  is  permanent.    Even  if  the  late  movement  to  at- 

ct  Bwe<Iish  immigrants  to  these  abandoned  farms  is  successful, 

jltther  we  nor  our  successors  will  see  here  again  a  rural  com- 

utjr  of  the  old  tj^pe — keen,  active,  intelligent,  sturdy,  and  in- 

»t,  of  stnjng  moral  and  religious  fiber,  an  unrivaled  ca- 

■  '  r  government,  and  an  inborn  and  inbred  taste 

kin  living,  and  high  thinking. 


,  k  OMOKmnx  of  the  rat«  st  which  focilitiee  of  commnmcation  lukve  been  d(s 
I  past  two  liuotlred  years  muy  bo  obtaiticd  frum  the  statcnient 
atli  century  it  required  fifteen  dava  to  go  by  diligence  from 
fteTfiiJ-  ■■"  ■:  17S2,  the  time  liad  been  fbortened  to  eight  day» ;  in  1814, 

Uflrcdaj*,    .  .•■sit ;  in  1840,  to  three  days;  and  in  1889,  to  fonrtecn  hount. 

b  ino,  tJM  Toyoge  Irom  Maneiilee  to  Aljtiera  occupied  ninety-six  bonra ;  in  180T, 
DOT*:  in  1677,  thirty -eight  hours;  in  1887,  twcnty-cigbt  hoara ;  io 
^bar  lii>ar* ;  *nd  it  i«  expected  to  bo  aocomplii>hed,  by  two  boata  that 
It,  is  t«eat7>two  hoars. 
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THE  PRINCIPLES  OF  DECORATIOK. 

Bt  P»o».  G.  AITCHISON.* 

'E  have,  in  our  cities,  throe  things  that  are  adreiso  to 
embellishment  of  our  lives :  First,  we  live,  as  a  rale, in 
houses.  No  one  will  ornament  his  hoiise  with  that  which  is 
tiful,  permanent,  and  costly,  if  some  one  that  he  neither 
nor  cares  for  will,  after  a  few  years,  enjoy  it,  and  that 
paying  one  farthing  as  compensation  for  the  outlay, 
our  clothes  are  not  only  ugly,  but  ignoble  in  form.  Scul] 
statuary,  when  used  to  portray  man  in  the  costume  worn  in 
land,  is  impossible  ;  the  ablest  sculptor  can  but  turn  out  a 
crcjw  if  he  is  bound  to  reproduce  the  actual  clothes, 
our  buildings  the  atmosphere  and  its  accompaniments 
l)iil  external  color  in  monumental  materials.  Those  mal 
that  are  unaffected  by  wet,  frost,  and  the  vitriol  of  the  a' 
pliere,  are  soon  covered  with  a  pall  of  soot  and  dust.  If  we  a 
once  got  Englishmen  to  love  something  beautiful,  the  fine 
might  then  enter  on  a  new  career.  Our  machinery  and 
chanical  appliances  could  furnish  almost  the  poorest  hoiis* 
witli  copies  of  first-rate  works  of  art  if  the  demand  once  arose. 
It  is,  however,  much  more  important  that  the  outsides  of  build- 
ings should  bo  enriched  with  color  and  lovely  form  than  their 
insides.  I  may  say  that  they  are  wanting  in  their  first  duty 
to  tha  public  if  they  are  not  beautiful,  for  they  have  not  only 
taken  some  sky  and  air  from  us,  and  possibly  flowers,  trees,  or 
herbage,  but  they  help  to  poison  the  air  by  their  smoke,  di 
and  exhalations. 

In  using  decoration  we  are  strictly  following  Nature,  who 
only  makes  the  most  of  her  works   of   beautiful   form  and 
beautiful  color,  but  enriches  them  with  a  variety  of  texturt, 
patterns,  and  of  colors  that  would  in  man's  work  bo  most  stri 
decoration.    No  doubt  some  of  this  is  protective,  but  much 
as  far  as  we  can  judge,  is  purely  ornamental. 

The  schemes  for  decoration  are  purely  architectural,  not  o; 
when  they  apply  to  buildings  but  also  in  the  case  of  separate 
articles  that  are  movable,  and  that  are  not  wholly  covered  vitb 
one  scheme  of  ornament,  and  for  this  reason,  that  architecture 
deals  with  harmonic  proportions,  and  with  the  contrast  of  primi- 
tive forms. 

What  may  be  called  formal  ornament  is  the  application  of 
certain  observed  facts  in  Nature  that  please.  Up  to  a  certiun 
point  the  repetition  of  some  simple  form  is  pleasing :  lines  are  said 


*  Abridged  from  bis  lectures  before  the  Society  of  Art*. 


E 


THK  PfilKCIPLES   OF  DECORATION.  391 

dirided  bar;:;  iiioally  when  they  havo  certain  ratios  to  one 
iW,  and  apaco.s  iu;i y  have  similar  i>roportions,  and  these  as 
irpn  08  certain  curves  give  more  pleasure  tlian  others ;  the  combi- 
Ipn  of  some  flat  and  sharp  curves  is  also  found  to  be  beautiful ; 
ntriist  of  certain  forms  and  of  certain  colors  also  gives 
ilfidure.  It  is  the  application  by  man  of  these  observations  prop- 
worked  out  to  things  he  wants  that  makes  them  ornamental, 
«\t  Ruperjiosition  on  elegant  forms  is  said  to  decorate  them, 
the  most  perfect  in  ornament  is  the  work  of  people 

High  artistic  fiber,  and  faultless  execution,  to  whom 

lottire  appouli*  in  her  masterpieces,  who  assimilate  some  of  the 
eas  grace  they  see  in  a  flower,  in  the  turn  of  a  leaf,  in  the 
that  mark  the  growth  of  a  creeper,  in  the  wing  of  a  bird, 
curve  of  a  lizard,  or  the  knots  or  spirals  of  a  serpent,  who  can 
'       -<  as  to  perfectly  satisfy  the  cultivated  eye, 
iinated  to  the  containing  lines;  such  things 
y  bo  seen  in  examples  of  Gr«>ek  and  Tuscan,  or  rather  north 
ornament.    This  sort  of  ornament  by  some  mishap  has 
christened  conveni ional,  a  term  which  has  no  meaning  as  ap- 

to  ornament ;  it  should  rather  be  called  abstracted. 
Cblor  is  another  species  of  ornament  that,  like  form,  has 
iwahtleaa  ita  laws,  though  as  yet  neither  have  been  discovered, 
ttd  we  call  form  and  color,  like  medicine,  empirical  arts.    Wo 
e  that  the  collocation  of  certain  spaces,  or  masses  of  certain 
give  us  more  pleasure  than  others,  and  we  try  and  recollect 
collocations  if  we  deal  in  color,  and  use  them  when  wo  havo 
a.    It  has  been  observed  that  the  primaries  that  ai-e  com- 
ilemeatary — i.  e.,  whose  mixture  produces  white — ^go  well  to- 
ther,  and  that  certain  secondaries  and  tertiaries  set  off  primary 
ilwTS.     Chevreul  found  that  the  saturation  of  the  eye  with  a 
ilor  caused  it  to  see  the  complementary  color  if  a  white  surface 
looked  on ;  and  Chevreul  also  found  out  that,  if  wo  looked 
onotber  color,  it  was  modified  by  the  complementary  color  of 
t«  first. 
In  ch<'i -ii  ;    'iiir  we  should  be  careful  to  have  such  a  tone 
we  can  livn  with,  for  most  people  have  their  dislikes  and 
ferfncea.    The  color  of  a  lady's  boudoir  is  mostly  chosen  bo- 
it  sets  off  her  complexion.    In  a  room  where  we  work  we 
aeon  conseions  of  an  objectionable  color  which  irritates  in- 
of  soothing  us.    Certain  colors  and  certain  tones  are  bene- 
tal  or  prejudicial  to  health.    Very  dark  rooms  are  prejudicial, 
red  or  yellow  will  also  have  a  prejudicial  effect  on  our 
Ith  if  we  have  to  remain  in  rooms  of  either  color  all  day  and 
nry  day.     A  manufacturer  had  a  women's  workshop  painted 
How,  KoA  found  much  more  than  the  usual  sickness  among 
hAoda.    Bis  doctor  recommended  whitewash,  and  the  normal 
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■  health   was   restored.     Growers   of   hyacinths 

Pmarked  effect  on  thoir  blooming  when  they  are  \ 
certain  colors. 

-       This  age  is  a  peculiarly  health-seeking  ouo,  and  il  »!'■<-'  " •' 

pbeek  health,  as  the  Greeks  di<],  by  early  rising,  temporan< 
air  exercise,  and  training;  but  it  asks  how  health  OMi  b«  {jroJ 
served  and  promoted  by  the  removal  of  external  source*  of  ditM^ 

lease,  so  that  it  may  have  freedom  to  infringe  with  compctrativo 
impunity  Nature's  laws.  External  poisons  are  the  most  iinp»»r' 
tant  things  to  protect  ourselves  from,  especially  when  we  U«v« 
enfeebled  o\ir  bodies,  and  these  are  mostly  conveyed  to  ua  by 
mephitic  vapors  and  what  the  doctors  call  Bt<y>tic  dust.  We  want 
our  houscis  and  other  buildings  so  constructed  that  they  can  bo 
freed  outside  from  their  palls  of  dust  and  soot  by  means  of  a  fire- 
engine  or  a  sponge,  and  inside  by  the  broom,  the  dusters,  and  the 
flannels  of  the  housemaid. 

Foul  and  poisonous  air  has  scarcely  any  connection  with  «k-»- 
oration,  but,  with  one  or  two  exceptions,  is  in  relation  with  puro 
science  and  its  applications.  The  exceptions  are  when  some  of 
the  materials  used  for  decoration  have  a  pernicious  cbomical 
action  on  the  air,  or  parts  of  their  substance  readily  come  off  and 
poison  us  when  wo  breathe,  or  when  in  contact  with  aor  skin. 

tThe  former  is  said  to  be  the  case  when  -of  antenio 

rand  some  other  dyes  and  pigments  are  net  t  vamlabed. 

The  dust  that  is  not  septic  consists  of  minute  particles  of  raw  or 

Lcookcd  earth,  stone,  and  metal,  and  the  ill  ef  i<roduce 

Fcan  only  be  from  irritation  of  the  mucons  sii  >  logging 

fine  vessels,  or  by  getting  into  parts  where  it  is  not  wonted.    Par- 

i»ticles  of  some  metals,  if  numerous  enough,  mn  "" 

Pgilders  are  poisoned  by  mercurial  fumes.  Tli. 
of  particles  of  vegetable  or  animal  fiber,  somotimes  liMlen  wiih 
the  germs  of  disease,  the  pollen  of  flowers,  by  some  of  which  bay 
fever  is  said  to  bo  produced,  the  eggs  of  microscopic  croatnrea, 
and  microscopic  creatures  themselves.  Another  source  of  poi- 
soning is  by  animal  {md  human  exhalations. 

Anything  that  forms  a  dust-trap  is  as  far  as  ponsible  to  b« 
avoide<l,  particularly  wlien  those  ir>\\)H  can   only  bo   partially 
emptied  at  long  intervals,  fur  every  breath  of  air  difiti<!L-.-^  xrnai 
of  the  lighter  particles.    The  absorbents  of  the  foul- 

^alal  ions  have  111 

liby  which  we  an-  ; 
to  avoid  as  much  as  pos.siblo  all  woven  and  felted  stuffs  in  oar 
bouses,  and  t    ' 

FfW  of  11  ^ 

porphyry,  and  jasper. 
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li  ''S,  or  glass  luosaic,  aud  that  our  streets 

r  Q!  .  ^: .  .J.U,  gay,  and  cheerful  appearance. 

I  beg  you  to  observe  the  Chinese,  Japanese,  and  Persian  pot- 
■  Hihil.       '  "     in  the  shajje  of  tiles,  and  I  ask  you  if  these 

not  •  ly  alternative  to  our  present  fronts  of  dingy 

or  plain  or  painted  compo.  When  I  was  in  Cairo,  many 
aud  some  fronts  of  mosques  were  faced  with  these 
^xJiau  tiles.  If  any  one  would  start  a  gorgeous  front 
ni  pottery,  there  would  be  an  outcry  at  first ;  but  we 
lually  get  accustomed  to  beauty  and  color,  and  become 
led  to  the  loss  of  dingy  aud  blackened  brick.  Even  now 
b  no  outcry  when  the  platforms  of  a  railway  station  are 
limd  with  white  glazed  bricks  banded  with  green  or  gray,  and 
the  small  extra  cost  would  soon  be  repaid  by  better  health  and 
lie  saring  of  painting.  At  first  this  could  only  be  done  by  taste- 
,  beoeTolent,  and  patriotic  men  who  wore  wealthy,  or  by  enter- 
sing  ones,  who  thought  a  house  so  fronted  would  advertise 
bat  as  ■'  '  of  facing  came  into  fa,shion,  window  jambs 

reals,]':-  lings,  and  cornices  would  be  kept  in  stock, 

ftbly  printed  in  colors  instead  of  hand-painted,  aud  would  be 
enoogh.  There  is  one  use  of  enameled  pottery  I  have  not 
Btioned— roofing  tiles.  In  parts  of  France  and  Italy  these  pre- 
iL  At  Lugo,  in  the  Romagna,  I  saw  the  steeple  of  a  church 
rered  with  enameled  pottery  of  diflferent  colors,  which  wound 
it,  the  steeple  being  a  cone  ;  the  visible  glazed  parts  were 
rculur  in  section,  and,  though  I  do  not  know  how  they  were 
thoy  looked  as  if  they  were  stuck  into  mortar,  like  the 
uUid  terra-cotta  cones  found  at  Babylon,  and  used  to  orna- 
rwall  surfaces.  Most  of  the  tile  patterns  I  have  seen  in 
are,  to  say  the  least,  more  ingenious  than  beautiful ;  but 
are  gold  and  green  tiles  used  at  Vienna  and  at  Botzen  that 
ornamental  enough. 
ICven  the  Romans  were  more  alive  to  the  use  that  might  be 
made  of  broken  glass  than  we  are,  for  we  learn  from  Martial  that 
the  collection  of  broken  glass  was  a  trade,  and  the  glass,  he  says, 
waa  exchanged  for  brimstone  matches.  I  can  not  say  how  these 
gla«  slaba  or  tiles  would  stand  our  climate,  but,  if  they  could  be 
(cd  in  no  other  way,  they  might  be  set  in  frames  of  cast  iron, 
rffod. 
I  hardly  know  if  I  should  include  sgraffito.     It  would  cer- 

ly  be   '     ;  in  the   denser  parts  of  London,  as  it  would 

MOO  be  a  .  dingy  black ;  but  we  know  that  there  are  still 

oxamp1v«  that  are  visible  at  South  Kensington,  and  that  it  lasts 
sU  in  the  country.    It  is  done  in  this  way :  Any  colored  ground 
it  may  bo  choaeu  is  first  prepared  of  mortar  or  cement,  colored 
earthy  or  mineral  pigments ;  it  is  then  laid  on  the  wall 
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White,  black,  yellow,  red,  or  gray  are  the  usual  colors.  On  on* 
of  these  grounilti,  before  it  is  dry,  about  one  eighth  of  an  inch  of 
cemeut  of  one  of  the  other  colors  is  laid,  the  pattern  is  pounced 
on,  and  the  parts  outside  the  pouncing  are  8crape<l  off  with  a 
modeling- tool,  a  knife,  or  a  bit  of  stick.  When  the  whole  haa 
set,  you  have  a  picture  or  a  pattern  in  two  colors.  This  sort  of 
■work  haa  stood  iu  England  for  over  twenty  years  when  executed 
in  the  country,  and  in  Italy  the  whole  fronts  of  many  large  pakcM 
have  been  adorned  in  this  way,  and  have  stootl  for  centuries. 

Public  buildings  built  of  polished  marble,  granite,  porph)Ty, 
jasper,  agate,  or  onyx,  or  faced  with  these,  are  sometimes  orna- 
mented by  inlaying  pictures  or  patterns  with  colored  marble  or 
precious  stones ;  but  I  do  not  know  of  any  external  example  in 
England.  This  work  is  called  pietra  dura.  The  Taj  Mahal  in 
India  is  a  celebrated  example.  There  are  plenty  of  slabs,  basins, 
vases,  paper-weights,  and  jewelry  imported  from  India  and  Italy 
of  pietra  dura  work. 

All  external  work  in  calcareous  marbles  soon  perishes  in  the 
atmosphere  of  London,  whether  plain  or  inlaid,  and  all  incised 
work  filled  with  mastic  so  soon  gets  blackened  that  to  execute 
it  is  merely  labor  lost.  The  only  other  work  that  can  be  used 
externally  is  in  metal.  Iron  rusts  unless  constantly  painted,  and 
almost  all  other  metals  turn  black.  Real  block-tin,  not  tinned 
iron,  is  said  to  stand  the  climate  of  London,  but  of  course  does 
not  lack  its  pall  of  soot.  Iron  plates  tinned  are  much  used  in 
Switzerland  for  the  covering  of  steeples,  but  even  there  they  get 
rusty.  Lead  takes  its  own  blackish  gray,  but,  as  it  otherwise 
stands  the  climate  well,  I  wonder  it  is  not  more  used  for  omar 
mental  purposes,  as  vases,  statues,  roof-crestings,  and  the  like. 
When  I  was  a  boy,  some  plumbers'  shops  were  ornamented  with 
leaden  statues,  vases,  and  ornamental  cistern  fronts.  Lead  is 
still  used  for  ornamental  roof-crestings  in  France,  often  height- 
ened by  gold,  black  varnish,  and  color.  Lead  is  still  much  used 
for  ornamental  accessories  in  Holland — or  perhaps  I  ought  to 
say,  was  onco  used.  Up  to  a  short  time  ago  there  were  leaden  J 
statues  and  vases  in  the  gardens  of  the  stately  mansions  in  Mark  H 
Lane,  near  the  Tower  of  London ;  there  are  still  some  at  Hamp-  ~ 
ton  Court,  and  they  would  do  very  well  in  the  niches  or  on  the 
pedestals  of  our  rod  brick  fronts,  if  we  could  not  afford  bronze. 

It  is  unnecessary  to  speak  of  the  ordinary  freestones  th.nt 
weather  in  London,  the  sandstones,  the  brick,  both  cut  and 
moulded,  the  red,  yellow,  or  gray  terra-cotta,  for  all  these  have 
more  or  less  granulated  surfaces  that  can  only  be  cleaned  by 
tooling  or  rubbjng,  but  plaster  has  never  of  late,  as  far  as  I 
know,  been  even  tried — I  mean  plaster  of  common  sand  and  lime, 
>r,  what  is  still  better,  of  lime  and  marble-dust.    Vitruvius  tells 
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■vered  with  this  material  were  so  hard, 
J   polished,  that  in  his  time  slabs  of  it 
I  cut  oat  and  used  for  table-tops.    In  speaking  of  plaster,  I 
1  ni  t  '  ompo,  either  Roman,  Portland,  or  mastic,  but  that 

«*•;  -  made  workable  for  modeling,  which  the  Italians 

tjfjiso  duro.    It  waa  once  common  in  England;  the  "Poter 
Dthir,"  in  Bishopagate,  is  an  example,  or  was  an  example  a  few 
^n  ago,  and  many  admii-able  specimens  still  exist  in  our  coun- 
■t>jwns.    Some  of  the  vaulted  ceilings  of  Hadrian's  v\]\a,  at 
roll,  now  open  to  the  air,  are  still  adorned  with  it,  the  grace, 
lom,  and  delicacy  of  whose  modeling  we  still  admire,  al- 
Bugh  it  was  done  at  least  seventeen  humlred  years  ago.    In  few 
boa  England  declined  more  than  in  plastering,  from  the 
puoo  of  casting,  which  allows  the  employment  of  the  least 
:  mechanic.    Most  of  us  have  seen  the  magnificent  ceilings 
Elizaboth,  James,  and  Charles  I's  time,  on  whose  flowers, 
,  otc,  you  can  even  now  see  the  grain  of  the  plasterer's  hand, 
'  •  by  his  thumb  to  get  shadow.    Even  in  plas- 
Mr  W.  Chambers's  time,  who  died  in  1796,  you 
i  beautiful  work  in  high  relief  of  fniit,  flowers,  and  foliage,  and 
Bvo  the  Bkill  did  not  die  out  completely  till  the  end  of  the 
qnartor  of  this  century.    The   infinite  variety  that  hand- 
aping  jinj^Juces  would  to  refined  tastes  be  worth  the  expense, 
"ca; '  -   ■'■  is  all  alike. 

,  It .  benevolent  to  encourage  skilled  handwork,  for  you 

ut  the  better  sort  from  that  mechanical  work  which 

'a....  .  ,■  iitually  destroys  a  man  by  its  unvarying  and  un- 

tnking  monotony,  but  you  encourage  higher  skill,  and  you  al- 

■  h  man  to  put  his  soul  instead  of  his  fingers  into  the  work. 

Do  not  suppose  I  am  finding  fault  with  those  excellent  mate- 

_rul»,  Roman  and  Portlami  cement,  or  even  mastic ;  all  I  mean  is 

■  >  have  found  no  way  of  using  them  ornamentally 

i  I'pt  as  imitation  of  stone  and  stone  carving.     If  we 

il  a  pure  atmosphere,  tiie  first  two  would  be  invaluable  for  in- 

^!ort  time  stone  and  inlay  are  indistinguish- 

i,Timo,  and  that,  too,  even  when  tho  inlay 

bWk  mii.stic. 

It' ut  day,  most  of  our  internal  plaster-work  of  any 

.i>no  in  canvas  plaster.    A  thin  cf>at  of  fine  plaster 

'Tiris  is  bru.Hlii'd  inU)  the  mold,  very  thin  open  canvas  in  strips 

iinto  this,  and  brushe<l  over  with  coarse  stuflf;  the  whole 

fonod  with  slijw  of  wood,  attached  to  the  backing  with 

|d  r ;  it  is  then  dried  in  a  hot  room,  and  screwed 

sU    ,  -..1  can  bo  painted  on  at  once ;  its  greatest  merit 

Ightneas.    The  defects  of  canvas  plaster  are  its  want  of  flat- 

Jvx  the  larger  panels  and  of  straightness  in  the  cornices. 
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Bronze,  though  it  becomes  a  1  ' 
twge  for  the  decoration  of  building 
oft-en  as  you  please  from  the  modeled  clay  of  the  stotiuuy.    ' 
may,  therefore,  got  through  its  means  first-rato  wo  ' 
_if  the  repetition  is  great,  and  its  use  may  be  call&i  ieu 

rell,  for  it  does  not  condemn  skillful  men  to  the  brainless  \ 
sf  constantly  reproducing  the  same  thing. 

It  is  needless  to  speak  of  wrought  iron,  which  can  be  niaH<» 
any  form  you  like,  and  of  any  size  and  thickness,  frou 
of  an  anchor  to  a  leaf,  and  chased  or  engravi-d,  ji 
lacquered,  tinnenl  or  gilt.  I  am  happy  to  say  that  wr^  . 
work  is  receiving  great  attention  again  bfitli  frc»m 
painters,  and  iron-workers,  and  can  be  made  nearly  n 
ever  could.  I  think  cast  iron  has  been  needlessly  dep^ 
needlessly  neglected  in  this  truly  iron  age.  You  can  i 
fineness  of  bronze,  and  you  can  not  chase  it,  but  you  car.  ^ 
beautiful  work  done  in  it,  ajid  the  wit  of  man  can  never  bo  b« 
employed  than  in  using  good  materials  at  hand  in  tho  pre 
way — i.  e.,  by  only  asking  them  to  do  what  they  can  do 
and  properly.  As  far  as  I  know,  the  only  real  drawback  to 
iron  is  its  liability  to  rust.  If  Mr.  Barflf's  process  can  be  app 
cheaply  and  will  resist  the  attiicks  of  the  atmosphere  fnr  a  \ 
time,  all  we  have  to  put  up  with  is  blackness,  and,  if  the  p( 
of  a  front  we  must  have  blank  were  filled  in  with  glaa«  slj 
you  need  have  very  little  more  black  than  you  want. 

Cast  iron  is  a  difficult  material  to  use — I  mean  it  want*  1< 
calculated  for  its  strength,  it  requires  much  thought  to  or&Am 
and  everything,  even  to  a  bolt-hole,  has  to  be  settled  befombi 
and,  except  there  is  much  repetition,  it  is  costly.  Ita  ocgl«c 
greatly  owing  to  this,  that  no  one  will  i>fty  for  the  cxtm  « 
time,  and  trouble  required  of  tho  architact,  lio  thus  admin 
itterial  i      '  ired. 

As  re^.i  ,1  can  not  quite  agree  with  M.  Charlefl  C 

nier,  that  "  even  when  it  has  lost  its  polish  it  still  look*  lih 
shabby  gentleman,  and  is  not  to  be  mi  '  '       '" —  "  "  '  — 
in  his  Sunday  clothes."    Except  in  rai 
ble  is  temporarily  polished  by  the  wet,  its  unpoliahed 
my  opinion,  can  not  be  regarded  as  worth  thtj  onti  " 
this  with  hesitation  and  regret,  for  tho  exqui«ito  I. 
duced  by  the  decayed  marble  of  St.  Mark's  ws. 

membered;  still,  as  an  architect,  I  can  not  n . 

Tuing  a  precious  material  merely  t<^»  give  a  flavor  wbca  I  ki 

that,  in  giving  it,  "  ' 

a  painter.     But  T  i  ^        : 

rial   you  have  for  the  production  uf  lowly  or 
wuiiout  words  —  punted  as  it  u  by  Nature's  Iuu)4«  wii 
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ad  subtleness,  and  enlivened,  too,  by 


r       ^     1  • 


The  \>ax  lo  it«  as«  in  England  is  the  danip,  for  when  the  ait 

I  full  of  vnpor  tho  marble  condenses  the  moisture,  which  stands^ 

,  it  in  drops  or  trickles  down  it.    But  as  most  houses  and  buikl- 

ara  now  warmed,  this  need  not  stand  for  much,  and  if  we 

oor  moms  below  with  wood,  there  is  no  reason  why  the 

part  should  not  bo  of  marble.    Marbles  are  of  every  hue 

hie,  for  blue  Beige  is  black  and  white,  and  blue  Napoleon, 

rial,  is  but  bluish  gray  ;  and  brown  is  scarce,  though  we 

"Wood  marble  and  Califomian  spar.    Marbles  are  found 

s  of  tho  world,  and  there  are  such  vast  varieties^ 

.  hey  can  hardly  be  catalogued. 

Oreat  tiuto  in  color  ia  requisite  for  the  proper  arrangement^ 

r  colored  marbles ;  at  present  no  one  cares  to  exercise  this  taste 

las  a  profession,  as  there  is  so  little  effective  demand,  and,  in  spite 

lof  the  low  tone  of  marble  generally,  it  is  much  easier  to  make  a] 

ITnlgar  or  discordant  arrangement  than  a  strikingly  good  or  har- 

iBonioiui  one.    The  fashion  of  using  white  marble  chimney-pieces, 

Ivhito  marble  bas-reliefs,  white  marble  statues  and  busts  in  deco-j 

\nUA  apartments,  is  absolutely  fatal  to  low-toned  schemes  of  color 

I  decoration,  and,  as  a  rule,  all  gorgeous  schemes  of  color  are  low- 

ItonKl,  and  white  must  then  be  used  most  sparingly  as  a  jewel. 

Wiite  can  only  Xvn  sparingly  ornamented  with  morsels  of  full 

color,  or  very  high-toned  decoration  must  be  used  in  conjunction.| 

1  wit  ■  can  su.stain  masses  of  white. 

..-,  I.,    wealth  of  this  country,  which  mainly  goes  in 

sting,  u.seless  men  and  maid  servants,  useless  carriages 

Swws,  and  Iiideous  as  well  as  useless  clothes,  I  do  not  think 

who  will  not  use  marble  from  poorness  of  spirit  are  in- 

I  dnded  in  the  beatitudes. 

Ad  1  am  now  on  marbles,  I  may  as  well  include  mosaic  pave- 
Inoiila.  These  must  be  greatly  restricted  in  so  cold  and  damp  a 
I  place  as  Elngland.  Few  of  us  love  to  walk  on  a  marble  floor  with- 
ut  shoos  or  stockings,  as  all  would  do  in  a  warm  or  hot  climate, 
it  it  can  be  used  for  the  pavement  of  Protestant  cathedrals,  for 
Ibll  floors,  for  the  center  aisles  of  churches,  for  conservatories,  | 
porches,  terraces,  and  the  like ;  and  when  we  can  afford  it,  por- 
phyry is  by  far  the  best  material  for  the  patterns,  as  it  only  pol- 
itbM  by  the  friction  of  dusty  boots,  unlike  marble,  which  rough- 
UHL,aod  unpolished  marble  is  not  more  attractive  than  stone. 
^^Hb  goometrical  and  flat  floral  patterns  are  the  best,  in  marble| 
^^^ottary  floor  mosaic,  for  the  smallness  of  the  pieces  rather 
Pbtpsthe  scale  of  the  room  or  Vmilding,  and  does  not  ruin  it  like, 

marble  Bquares^ 
^    The  objection  to  pottery  as  mosaic  in  floors  is  its  softness,  so ' 
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that  it  soon  wears  away  under  much  (r»ffic.    Figwre-pictnre*,  1 
a  floor  to  be  walke<l  un,  are  a  mistake,  though  they  may  b« 
as  a  center-piece  to  be  looked  at  from  above,  and  bo  8urro« 
by  plants  or  flowers ;  but  nothing  can  be  more  appropr 
internal  wall  decoration  than  tigure-subjects,  or  floral  orni 
in  marble  or  tile  mosaic;  in  either  case  it  is  permar 
be  easily  cleaned,  and  that  in  marble,  at  least,  mu^L 
tone,  for  it  can  have  but  two  colors  of  complete  purity,  whit 
black. 

England  has  got  rich  these  last  sixty  years  by  flooding  < 
world  with  rubbish,  so  nothing  can  be  more  patriotic  th*n  hav 
a  piece  of  the  best  workmanship  you  can 
house,  and  by  that  I  mean  attacht-d  to  the  1 1 
own,  and  lot  this  piece  be  adorned  by  the  hand  of  an  artist,  fo 
his  workmanship  is  transcendental,  and,  if  possible,  1  •  ' "       r  \Mi 
a  noble  example,  or  evoke  a  noble  reminiscence,  az 
materials  that  it  can  not  well  be  sold  or  destroyed  for  the  vain*' 
of  the  material. 


SKETCH  OF  ELISHA  MITCHELL. 

MONUMENT  of  modest  size  and  style,  standin 
County,  North  Carolina,  on  the  highest  point  <■:  ai 

eastern  United  States,  marks  the  grave  of  the  man  who  first 
termined,  by  measurement,  the  culminating  poii'     '   '       '    ii 
chian  range — a  man,  too,  whose  local  fame  as  a  t^i 
history,  a  hardy  explorer,  and  a  teacher,  was  pre-emineDt.    Kc 
the  little  obelisk  of  bronze — that  only  shows  the  exact  upot  wl 
his  body  lies — but  the  mountain  on  which  it  stands,  wltoae 
premacy  over  all  the  peaks  east  of  the  Rocky  Mountains  he  est»b>^ 
lished,  and  in  the  exploration  of  which  ho  lost  his  life,  is  the  tni« 
monument  of  Prof.  Elisha  Mitchell, 

Elisha  MiTCHElx  was  born  in  Washington,  Conn.,  A 

1703.     His  father,  Abner  Mitchell,  was  a  farr- ••• ■'  '>• 

Phebe  Eliot,  was  a  descendant,  in  the  fiftli  ^' 
Eliot,  the  Apostle  to  the  Indians.     His  g: 

Rov.  .Tared  Eliot.  M.  D.  and  D.  D.,  for  many  v...; .;  -i 

liugworth.  Conn.,  wax  distinguished  for  his  knowledge  of  histc 

natural  j)}iilnsophy,  botany,  and  niineralogy.  no  leas  than 

sturdily  orthodox  theologian :  was  a  corre*pondont  of  Dr. 

lin  and  Bishop  Berkeley,  and  was  awarded  a  ipold  medal  liy 

Rfiyal  .Society  for  o  ■ " 

Mitchell  inherited  n  .    j     :  , 

ticularly  of  tliis  ancestor.    At  foor  jt^ars  of  ago  1 

self  with  criMlit  in  a  school  exhibitiun.    At  a  liiuo  laior  u£ 
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"    ''ri'  his  playmates  in  a  group  and  tolling  them 

ii  btioks,  or  explaining  the  pictures  to  them. 

iwa»  prepared  for  college  at  the  classical  school,  in  Bathlem, 
[the  Riv.  Azel  Backus,  D.  D.,  afterward  President  of  Hamilton 
He  was  graduated  from  Yale  College  in  1813,  in  the 
cla.s8  with  Denison  Olmsted,  afterward  his  associate  in  the 
sily  of  North  Carolina,  and  with  other  persons  who  subse- 
bocama  conspicuously  known.    He  was  then  engaged  as  a 
»r  in  Dr.  Eigenbrodt's  boys'  school  at  Jamaica,  L.  I. ;  in  the 
ig  of  1815  he  took  charge  of  a  school  for  girls  at  Now  London, 
Jan.,  where  he  became  acquainted  Mrith  the  lady  who  was  after- 
1 1  ■  1  in  1816  he  was  appointed  a  tutor  in  Yale  Col- 

-  engaged,  ho  and  Prof.  Olmsted  were  recom- 
led  by  the  Rev.  Sereno  E.  Dwight,  eon  of  President  Dwight, 
lin  of  the  United  States  Senate,  to  Judge  Oaston,  member 
House  of  Representatives  from  North  Carolina,  who  ap- 
t  to  Lave  l)een  looking  around  for  candidates  as  suitable  per- 
for  professorships  in  the  University  of  North  Carolina,  at 
»})»j1  Hill.    Mr.  Mitchell  was  chosen  Professor  of  Mathematics, 
Kd  Mr.  Olmsted  Professor  of  Chemistry,  to  which  a  chair  was 
bra  for  the  first  time  assigned.    Having  studied  for  a  short  time 
I  Andover  Theological  Seminary  and  received  a  license  to  preach, 
litchell  removed  to  North  Carolina,  and  reaching  Chapel 
the  last  day  of  January,  1818,  immediately  began  his  work 
ifensor.    Here  he  remained,  continuing  at  his  post  without 
i««ion  of  considerable  length,  for  thirty-nine  years,  or  till 
I  of  his  life. 

b  the  fall  of  the  next  year  Prof.  Mitchell  returned  to  Connect- 
■  d  to  Miss  Maria  S.  North,  daughter  of  Elisha 
:<ew  London.    The  bride's  letters  desci'ibing  her 
aey  to  North  Carolina  give  some  side-lights  on  the  life  and 
travf'l  of  the  time.    The  marriage  took  place  on  Fri- 
loice  of  the  day  having  been  i)artly  made  as  a  demon- 
Jon  a|?aiu8t  a  popular  superstition,  and  partly  determined  by 
°.    The  journey  of  eight  hundred  and  fifteen  miles  to 
cupied  ten  days.    On  the  removal  of  Prof.  Olmsted 
to  accept  a  professorship  in  Yale  College,  Prof.  Mitchell 
asfcrred  to  the  chair  ho  hml  filled,  and  became,  ami  con- 
,  till  the  oad  of  his  life,  Professor  of  Chemistry,  Mineralogy, 


..       :  R.  Lodoux,  in  a  historical  sketch  of  the  University 
fNorth  Carolina,  published  in  the  University  Magazine  for  Octo- 
'  '    ,'  of  the  intellectual  giants  in  its  faculty  who 
it  ion  to  the  institution,  and  whose  contributions 
yetters  and  science  made  them  prominent  among  the  learned 
of  their  day,  obserres  that  Prof.  Mitchell  was  the  most  noted 
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«p  tlwenckbdovMefntfkwIL' .  .  .    IC^r  30.  ISSl.  occnn  I 
note,  ti»»  te  lud  tini  dsy  fooad  <h»  hek  of  tlie  twehre 
of  oak  fhst  an  wifhn  tvo  milexif  tiw  vaxrersity:  then  fa 
A  H«i  of  Um  oaks  and  notes  of  their  sitnadon. ...  In  the  ^ 
WMfc  of  April,  18M,  he  begins  a  new  Diaiy  of  Mofises,  and  ] 
tb«  LUlua  hypnwn  through  a  dozen  anthoritie8,.to  be  mre  of  i 
Ho  bivl  the  tme  ■cholar'8  disdain  of  taking  anything  at 
haiid.    8uch  pages  are  drrersified  with  '  Hints  for  the  good 
stnurtion  of  the  class ' ;  or, '  Points  to  be  meditated  respecting  1 
naturfl  of  light.' "    In  the  preface  to  one  of  these  note-books 
wrltton  in  French — a  plan  of  stndy  was  laid  down  for  each  we 
Ho  many  hourn  were  to  be  given  to  mathematics,  so  many  to  Latj 
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^^^^^■k,  80  mauy  to  history,  so  many  to  the  Spanish  language 
HH^PI^'-'iy  ;  and  the  resolution  oppears  that,  till  such  an  hour, 
■  I  V  >uch  one  book  of  helles-httrea."    He  thus  visited  tho 

K  of  the  State  in  thuir  own  homes,  and  became 

■t- -  ..  authorities  in  the  country  respecting  them.    The 

Brpeditions  which  he  conducted   into  all  parts  of  North  Caro- 

Bna,  examining  the  flora  and  rocks  and  strata,  made  him  the 

Hwrt  physical  geographer  the  Stat©  had  ever  had.    The  informa- 

Hbo  he  gathered  in  this  way  was  used  profusely  in  the  instruo- 

Hb|  1  '  '  ■  ud  they  always  reaped  greater  benefits  from 

^^Pb'  .  li  any  other  part  of  the  community.    While 

Iw  wrote  occasionally  for  the  scientific  papers,  "  he  read  more  than 

h»  oheervod,  and  observed  more  than  he  wrote."     Among  tho 

■rticlee  contributed  by  him  to  Silliman's  Journal  are  named,  in 

•  memoir  published  in  the  local  paper  at  the  time  of  his  death, 

thoBe   on  the   low   country   of   North  Carolina,   1828;    on   the 

O«ology  of  the  Gold  Regions  of  North  Carolina,  1829 ;  on  Wel- 

Umt's  tube  of  gafety,  with  notices  of  other  subjects,  1830;  on  the 

««iia..a  ..f  winds  and  storms,  1831 ;  Analysis  of  the  Protoga;a  of 

.  1831 :  and  notices  of  tho  high  mountains  in  North  Caro- 

"^     li  articles  were  contributed  at  intervals  till  the 

._.,    _.  ii.:-   i.uth.     He  also  prepared  for  use  in  his  classes,  a 

Manaal  of  Chemistry,  the  second  edition  of  which  was  passing 

s  when  he  died  ;  a  Manual  of  Geology,  illustrated 

^^^t  .  map  of  North  Carolina  ;  and  Facts  and  Dates  re- 

^Httng  the  History,  Geography,  etc.,  of  Palestine. 

^^Vt   '  '^'ihell  was  an  industrious  reader,  particularly  on  all 

^^Hjt"  u    were  directly  or  indirectly  connected  with  his 

^^Bnorship,  and  had  a  knowledge  of  geography  that  was  re- 

^PRl)d  as  wonderful.    At  a  time  when  students  were  more  iso- 

|w«d  &om  one  another  than   they  are  now,  and  facUitios  for 

tiehaoge  of  news  were  not  so  abundant,  he  was  at  great  pains  to 

^ten  np  with  the  advance  on  every  side.    With  all  this  he  was  of 

^^^Vrative  tendency,  and  not  disposed  to  accept  the  new  too 

BStily.    As  A  teacher.  Prof.  Phillips  says, "  he  took  great  pains  in 

Hu^ating  tho  first  principles  of  science.    These  he  set  forth  dis- 

^^Bbr  ID  tho  very  beginning  of  his  instructions,  and  he  never 

^^H^Kpila  lose  sight  of  them.    When  brilliant  and  complicated 

HHHBba  were  presented  for  their  contemplation,  he  sought 

^pot  to  excite  their  wonder  or  magnify  himself  in  their  eyes  as  a 

Hta<  '  (its,  or  as  a  most  dexterous  manipu- 

^^B,  winces  as  most  clearly  set  forth  fun* 

^^Botal  laws,  and  demanded  the  exercise  of  a  skillful  analysis. 

^^^kUy  of  a  cautions  disposition,  such  had  been  his  own  ex- 

^^^BK  And  «o  large  was  his  aquuintance  with  the  experience 

■T  others,  that  he  wo^  not  easily  excited  when  others  announced 

■  T<M»  XXXTIO.— S8 
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noezpeeted  daeovgriea  mmtm^  the  lam  sad  the  phcnottcii 
^he  had  beea  atndj^g  for  yean  a»  thej*  sppeared.  Whik 
ton  bosj  in  propbttTing  rerulatioas  in  «uciAl  or  poGtieal  veon- 
imy,  he  was  qni«dy  awaitiag  the  dtririonit  of  expcriBDoa.  Ha 
lily  taught  hi*  papOa  that  then  wt9«  thiniss  wheras 
they  most  turn  from  the  rnoe  of  the  charmer,  charm  he  erer  m 
swMily.  His  inftn*mon  on  the  derelopaiaBtB  of  eripnoe  was  emi- 
lumtly  conserTatiTe,  for  he  loved  fiie  old  hmdTnarka." 

Prof.  MitchcII'B  general  fame  rests  chiefly  on  his  work  in  tlia 
r~-'  -  ''  -    of  the  Black  Mountain  of  North  Carolina,  a  cpnr 
iing  between  the  m^n  moontain  ridges,  hA<l  \if*9 
|lt^r>i<-<l  by  penons  best  acqaalnted  with  the  region, 
knowing  its  exact  height,  as  thv  culminating  poiint  of  tl 
lachian  system.    The  two  Michanxes  had  remarked,  al 
^lieginning  of  the  century — the  elder  in  1799,  and  the  younjfer  in 
1802 — the  presence  of  Alpine  plants  there  that  werv  "  ■'   f*  -".'I 
flouth  of  Canada,  and  inferred  that  the  peak  m : 
irpass  all  its  fellows  in  height,    John  C  ' 

rUmilar  couclosion,  from  the  observation    _  

their  source  on  the  moontain.    Meeting  the  Hon.  David  L.  S« 
who  was  aft'  ^         '  "  -of  the  universr 

honn  congni  I'iag  of  the  BacD- 

ington  and  himself,  and  on  their  both  residing  in  the  neighbor* 
ho<Kl  of  the  highest  mountain  on  the  continent  east  of  (he  Bo  ^  v 
Mcmntaina.  When  asked  the  meaning  of  his  remark,  Mr.  OiTI; 
referre<I  to  the  map  as  showing  that  in  this  gniup  wt  i 
f  ...  1  *i      1  : -1     ..  „..._,pgQf  Qjjgjjf  .1  -  _ ...  '.^butaric- 

?  «;  of  the  K  ^'ing  noi        ..^^_ 

into  the  Ohio ;  and  of  tho  Saniee  and  Pedce,  which  run  dir 

to  the  Atlantic — JiU  considerable  rivers  finding  l^-  '^  '--'•'•  ' 

sea  in  opposite  directions.    The  story  was  told  by  i 

to  Prof.  MitchoU  in  1830,  during  an 

River.     Although  Mr.   Calhotin's  rt-.,    .....^    ..._    ■.. 

observation,  coupleil  with  the  opinion  expresse*!  on  ol  i 

by  the  Michaux-  ..,,--..        -  ;  .>  il 

in  him  to  know  !ij  .  t-riiut 

height.    The  opportunity  came  in  183fi,    The  memorandum^ 


of  tho  Mountains;  Po»itioiu»  by  Trigon 

r  r    ^'-  -lire.  Magnolia.  Bircli     '^    ' 
1  iiy  ";  ot<\   Ho  WU.1  ft'  • 

ried  "  two  baroniet<T8,  ii 

I,  ...I.......  r.,..  ......I...  •'     Tl, 


1  aroao,  havo  Uwu  suuuuarized  and  couiirmcd  by  ti 
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ny  of  witnesses  in  an  article  which  Prof.  Charles  Phillips  con- 
butcd  to  the  North  Carolina  University  Magazine  for  March, 
8.  Having  made  some  observations  of  the  geological  forraa- 
Uons  of  the  Grandfather  Mountain,  and  measured  some  heights 
iifsr  Morganton,  Prof.  Mitchell  crossed  the  Blue  Ridge  and  fixed 
hi8  headtjuarters  at  Bakersville,  in  Yancey  Coimty,  near  the  foot 
of  Roan  Mountain.  Hence  he  made  several  excursions  in  a  coun- 
try which  was  then  nearly  in  the  condition  of  the  primitive  wil- 
derness. Being  told  that  Yeates's  Mountain  was  the  highest  of  the 
group,  he  climbed  it,  accompanied  by  two  guides,  on  the  27th  of 
July,  1835 — a  day  so  clear  and  serene  "  that  all  the  main  emi- 
nences of  the  Black  were  clearly  visible."  He  found  that  this 
mountain  was  overtopped  by  several  of  the  peaks  around  it,  the 
most  of  which  confronted  him  in  an  arc  so  curved  that  it  was 
sy  to  decide  which  of  them  was  the  highest.  He  made  the 
try:  "  Top  of  Yeates's  knob ;  N.  E.  knob  of  Black  bore  N.  40}  E. 
unting  from  Young's  knob :  one  low  one ;  one  low  one ;  two 
in  one,  the  southernmost  pointed ;  a  round  knob,  same  height ;  a 
uble  knob;  then  the  highest;  then  a  long,  low  place  with  a 
ob  in  it ;  then  a  round  three-knobby  knob,  equal  to  the  highest, 
'ter  which  the  ridge  descends."  This  verbal  account  tallies  ex- 
ly  with  a  profile  of  the  range  drawn  by  Prof.  Guyot  when 
ding  on  the  same  Yeates's  Peak  in  1856.  On  the  next  day, 
y  ".iSth,  Prof.  Mitchell  and  his  guides  visited  the  peak  which 
1  been  determined  by  the  Yeates's  Mountain  observation  to  be 
tie  highest;  according  to  the  testimony  of  the  guide,  William 
ikon,  they  "  came  to  the  top  at  a  small  glade,  not  more  than  a 
Tter  of  an  acre  in  extent,  and,  turning  to  the  right,  not  more 
Own  one  hundred  and  fifty  yards,  we  arrived  on  the  top  of  the 
Bain  highest  peak,  being  the  same  one  as  we  thought  that  we  had 
ielecte<l  from  Yeates's  knob  the  day  before.  Then  Dr.  Mitchell 
bed  into  the  highest  balsam  he  could  find,  and  took  his  obser- 
ti '113.  After  consulting  his  barometer,  he  said  that  it  was  the 
lii^li'  St  point  that  he  had  found  yet." 

Some  of  the  immediate  results  of  the  excursions  from  Bakers- 
Tille,  including  geological  and  botanical  observations,  were  pub- 
lished in  the  Raleigh  Register  of  November  .3.  1835.    The  height 
of  the  mountain  was  calculated  as  comparetl  with  that  of  Morgan- 
ton,  which  was  then  supposed  to  be  968  feet  above  the  sea.    The 
mountain  being  found  to  be  5,608  feet  above  that  point,  its  height 
waa  given  as  0,470  feet,  or  200  feet  less  than  the  real  height.    The 
discrepancy  became  afterward  a  source  of  confusion,  and  has  been 
nted  to  support  the  allegation  that  the  peak  Dr.  Mitchell  climbed 
thrtt  day  was  not  the  real  highest  peak.   But  it  was  explained  and 
^Tinishod  when  the  railroad  surveys  showed  that  Morganton  de- 
pot is  really  1,169  feet  higli.     This  would  make  Prof.  M.\lc\i«iVVa 
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renl  measurement  0,677  foet,  neftrly  what  li 
in  1844.    Prof.  Guyot,  in  186C,  olitaineil  a  h 

Doabts  afterward  rose  In  Prof.  Mitcht  ^ 
peak  bo  climbed  in  1835  was  the  true  sumnii*  of 

A  new  measurement  of  Mount  Wafihington  had  bee:.  . , 

seemed  to  add  to  its  reported  height  anil  lift  it  abovB  Mil 
Peak.    Dr.  Mitchell  revisited  the  mountain  in  1838,  and 
mined  in  1844  to  make  a   new  survey  and  measure 
obtained  a  Gay  Lussac  mountain  barometer  from  Pari*,  b' 
William  Riddle  as  his  guide,       ' 
comparisou,  found  the  height  (i, 

^nsited  this  time  was  afterward  called  in  question  by  other  pwt 
but  Prof.  Mitchell  himself  never  doubted  that  ho  had  been 
right  spot.    He  wrote  in  the  summer  of  1856,  "I  stood  u; 
highest  peak  some  days  since,  and  could  then  distinguiBh 
ridges  over  which  my  guide,  William  Riddle,  takine  "■'  "•  nrly 
he  could  a  straight,  or,  as  it  happened,  a  diagonal  di  tcr 

them  from  the  neighborhood  of  the  Green  Ponda,  led  me  direol 
to  the  peak  we  were  in  search  of." 

After  the  survey  of  1844,  the  Hon.  Thomiw  L.  Clingmiu} 
forth  a  claim  to  having  been  the  first  to  nieasnro  the  rwU  ouU 
nating  poijit  of  the  Black  Mountain,  and  undertook  to  pror*  t] 
Prof.  Mitchell  had  beeu  mistaken  in  the  mountain  which 
measured.    The  question  thus  raised  w.'      '  'an  act 

controversy  for  several  years.    The  big  w 

Clingman's  Peak,  and  Prof.  Mitchell's  name  waa  transferred 
the  peak  which  was  described  in  his  diar^      '  '    ' 
three-knobby  knob,  equal  to  the  highest,"  \ 
sumed  to  climb  or  to  measure.    It  was  as  much  to 

pute  as  for  the  sake  of  more  accurate  vacr — 

Mitchell  made  his  fifth  visit  to  the  mounta 
lost  his  life.    The  question  was  investigated  1'; 
his  death,  when  all  the  accessible  evidence  was 
pared,  and  his  priority  in  measuring  the  peak.  ; 
the  mountain  he  measured  in  1 8.15  with  the  r<:  I  1;. 
to  have  been  satisfactorily  establishixl.    In  eviJuLttc 
claim,  Prof.  Phillips  brought  forward  the  notes  in  hi«  di 
ISI^S  and  their  exact  correspondence  v"       '  '  's 

the  testimony  of  William  Wilson,  one  "i 
with  him,  and  who  gave  in  his  certificate  a  correct ' 
til'  rapliy  of  the  summit,  and  of  Nm'' 

A' I  :   Allen,  the  other  guide,  deceas' 

father  had  always  spoken  of  that  peak  as  the  on« 
--'    '  T-^'*^   ''-"'  V^'  •    M;tbecr--^"     '       '  ' 
.  son  in  ."-  H 

the  steps  of  the  ascent  of  183S;  the  teatunony  of  nuntu 
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^pzens  respecting  the  landmarks  and  the  geographical  features, 
^■rticularly  of  the  streams,  by  which  the  true  highest  peak  is 
Hkated  and  identified ;  and  the  testimony  of  the  same  citizens  that 
HU  peak  was  generally  known  through  the  country  as  Mount 
Btchell  or  Mitchell's  High  Peak,  while  the  other  mountain 
Hvty  Knob)  to  which  Prof.  Mitchell's  name  has  been  attached 
flfitt  not  so  known  till  after  the  visit  of  1844. 

Prof.  Mitchell's  fifth  visit  to  the  Black  Mountain,  in  1857,  was 
made  in  view  of  the  controversy  with  Dr.  Clingman  for  the  sake 
I  of  obtaining  more  careful  and  accurate  measurements  than  he 
]  hid  been  able  to  secure  before,  and  for  the  purpose  of  investigat- 
ing the  value  of  the  number  which  is  used  in  calculating  heights 
by  barometrical  observations.  To  this  end  he  had  provided  him- 
wlf  with  four  of  Green's  Smithsonian  barometers,  and  sent  one  of 
them  to  Savannah  to  be  employed  in  contemporaneous  observa- 
tions by  Dr.  Posey  at  the  level  of  the  ocean  and  nearly  on  the  same 
meridian  as  the  Black  Mountain.  He  further  intended  to  connect 
the  beach-mark  on  the  North  Carolina  Western  Railroad  survey  by 
a  line  determined  by  a  spirit-level  with  the  top  of  Mitchell's  Peak. 
After  marking  off  points  differing  in  height  by  five  hundred  or  a 

Ibpusand  feet,  he  designed  to  continue  contemporaneous  baromet- 
kl  and  thermometrical  observations  for  several  days  at  each 
I  these  points,  and  thus  obtain  reliable  data  for  a  full  discus- 
ID  of  questions  concerning  measurements  by  barometer  in  the 
ptude  of  the  region.  He  began  the  survey  about  the  middle  of 
one.  On  the  27th  of  that  month,  when  his  work  was  about  half 
upleted,  he  separated  from  his  son,  with  the  intention  of  going 
<  the  mountain  to  the  Caney  River  settlement  to  visit  the 
ilaons  and  Mr.  Riddle,  his  former  guides,  and  securing  their 
tance  in  identifying  points  which  they  had  visited  together. 
I  was  never  seen  alive  afterward.  A  storm  arose  that  evening, 
rhich  he  probably  perished.  When  it  was  found  that  he  had 
tier  reached  Mr.  Wilson's  nor  returned  to  his  lodgings,  parties 
ted  in  search  of  him.  As  the  search  continued,  and  the  news 
Bad  that  he  was  missing,  the  parties  grew,  and  soon  included 
snsiderable  part  of  the  mountain  population  of  Yancey  and 
llcombe  Counties ;  for  the  people  were  all  warmly  attached  to 
His  trail  was  found  and  followed  to  a  point  where  the 
1p8  declared,  from  its  irregularities  and  the  evidences  that  the 
'wanderer  had  become  no  longer  able  to  pick  his  course,  that  dark- 
nass  had  overtaken  him ;  thence  along  a  small  creek  to  a  place 
]jOir  called  Mitchell's  Falls ;  and  there,  on  the  7th  of  July,  the 
^Ks  ^^3  found  in  the  pool  below  the  falls.  The  marks  on  the 
^■c  showed  that  Prof.  Mitchell  had  slipped  forty-five  feet  down 
^Belope  and  then  fallen  fifteen  feet  into  the  pool.  The  body 
1^  home  by  the  Yancey  men,  after  the  coroner's  inquest,  a  die- 
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tance  of  about  three  miles,  to  the  top  of  the  mountain.  Then 
word  came  tliat  it  was  to  be  taken  to  Asheville ;  and  tho  men  of 
Bmicombe  took  it  up  and  carried  it  there. 

Not  quite  a  year  afterward,  in  June,  1868,  the  body  was  ex- 
humed from  the  graveyard  of  the  Presbyterian  church  in  Ashe- 
■^-ille,  and  was  carried  again,  this  time  with  formal  ceremonies, 
and  a  procession  of  citizens,  large  considering  the  character  of 
the  march,  to  the  top  of  tho  mountain,  where  it  was  laid  in  tho 
earth,  within  a  few  feet  of  tho  famous  balsam  tree.  A  funera] 
discourse  was  pronounced  by  Bishop  James  H.  Otey,  D.  D.,  of  Ten- 
nessee, one  of  Prof.  Mitchell's  first  pupils,  and  an  address  in  vin- 
dication of  Prof.  Mitchell's  claims  to  have  the  mountain  named 
after  him  was  delivered  by  President  Swain.  It  is  worthy  of 
remark  that  the  first  class  taught  by  Prof,  Mitchell  in  the  uni- 
versity was  represented  at  the  ceremonies,  in  the  persons  of  Bishop 
Otey  and  Dr.  Thomas  H.  Wright,  of  Wilmington,  and  the  last 
class  by  Mr.  J,  W.  Graham  and  his  own  son.  A  monument, 
twelve  feet  high,  in  the  material  known  as  white  bronze,  was 
erected  over  the  grave  in  1888. 

The  question  of  the  name  of  the  mountain  appears  to  have 
been  decided  by  the  United  States  Geological  Sui-vey  in  ]^Sl-'82, 
which,  adopting  the  final  designations  for  the  peaks  of  this  range, 
gave  Prof,  Mitchell's  name  to  this  one. 

Prof.  Mitchell  was  a  Presbyterian  minister  of  the  Presbytery 
of  Orange,  Synod  of  North  Carolina,  and  was  styled,  in  the  memo- 
rial resolutions  passed  by  the  synod,  probably  the  most  learned 
man  that  had  ever  lived  in  tho  State ;  was  a  regular  preacher  in 
the  college  chapel  and  the  village  church ;  and  was  the  collie 
bursar,  a  justice  of  tho  peace,  a  farmer,  a  commissioner  for  the 
^'ilIage  of  Chajjel  Hill,  and  at  times  its  magistrate  of  police.  He 
was  known  as  a  skillful  and  conscientious  professor,  and  vigilant, 
long-suffering,  fii-m,  and  mild  as  a  disciplinarian.  Believing  that 
prevention  of  the  ills  of  a  college  life  was  better  than  having  t<i 
cure  them,  he  was  watchful  to  guard  the  students  against  falling 
into  error.  When  offenses  were  committed,  he  would  try  to  pre- 
sent the  nature  of  his  conduct  to  the  culprit  in  its  true  light,  and, 
when  punishment  had  to  be  inflicted,  to  select  such  a  method  as 
would  appeal  to  his  better  feelings  and  open  the  way  to  a  return 
to  sound  views.  He  loved  to  help  others,  and  he  was  a  well- 
grounded  believer  in  revelation.  He  was  extensively  known 
among  the  moimtaineers,  who  all  had  a  remarkably  warm  affec- 
tion for  him,  and  the  interest  that  was  aroused  among  them  by 
the  circumstances  of  his  disappearance  was  still  "  warmly  alive," 
and  the  event  was  still  a  topic  of  conversation  among  them,  a* 
late  as  the  end  of  1889, 
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from  which  the  pnpiU  eat  such  sentences 
aa"Wa«tc  not,  wont  not."  Such  are  not 
the  meuna  that  I  would  urge  for  teaching 
economy,  but  that  our  leaden  in  eocietr,  on 
the  prea8,  in  the  pulpit,  and  all  teachers, 
abouid  unite  to  euforce  the  ^eat  prinriplea 
of  economy  and  luoderatiou  byciample  and 
throughout  all  their  teachings.  Even  teach- 
ers of  natural  hi^toiTr  can  bring  their  in- 
struction to  hour  upon  this  point,  from  tho 
innumerable  ini<tauc«!H  of  ec-onDUiy  in  nature. 

When  a  colored  Rirl  iu  Waahington  re- 
plied to  a  reprimand  for  bcini;  lute  at  Hcbool 
tluit  the  cook  was  abijont  and  her  mother 
was  aiok,  and  of  course  >fu  could  not  get 
the  breakrast,  it  showed  the  lack  of  thrift 
and  riglit  management  in  that  household. 
She  woulil  have  been  anhomed  to  make  that 
reply  if  the  induenee  of  her  home  and  her 
school  bad  not  left  her  blind  to  tho  dignity 
of  labor  and  the  honor  to  be  derived  frou 
doing  one's  duty. 

We  very  well  know  that  college  life  Is 
the  hot-bed  of  extravagance,  and  that  DO 
great  and  united  effort  has  been  made  to 
repress  thin  wasteful  tendency,  tt  is  to  be 
hoped  that  when  our  great  iuKtitations  of 
learning  have  become  financially  endowed 
eo  that  thoy  arc  perfectly  iude|)cndeut,  they 
may  be  able  to  take  some  means  to  turn 
tliu  tide  and  set  a  fashion  of  economy  and 
woderniion. 

Invo-tligation  shows  that  our  poorest 
classes  arc  the  most  extravagant.  On  mar- 
Icct-days  we  find  that  those  persons  who 
carry  their  entire  fortunes  in  their  handu 
will  purcha.>ic  the  highcstpriccd  provisions, 
which  are  often  the  least  nourishing.  If 
wc  could  have  saving.'t-biinks  in  our  schools, 
as  in  England,  our  people  who  cam  good 
wages  couM  learn  to  accumulate.  Million- 
aires tell  us  that  it  is  the  first  thousand 
dollars  which  is  the  hardest  to  cam — inter- 
cut then  increases  of  itself.  Have  we  not 
all  had  the  experience  of  helping  people 
who  would  not  help  Ihem.'iclves,  but  would, 
by  lack  of  ."clf^lenisl  or  even  moderation, 
keep  oi'iii  eoriie  leak  by  which  their  miafor- 
tuuea  were  oontinunlly  on  the  increase? 

Would  there  be  so  much  temptation  to 
anarchism  and  crime  if  our  working  classes 
undentood  the  right  principles  of  living  f 
— if  they  understofid  that  fortune  and  suc- 
cess are  generally  to  be  obtained  only  through 
systematic  living;  and  often  great  self-denial  ? 

It  is  probable  that  our  workingmcn 
would  not  spend  go  much  time  and  money 
ia  restauraots  if  they  ooulil  obtain  well- 
cooked  food  at  home ;  therefore,  cooking 
schools  arc  a  great  help  to  e<'onoray. 

That  early  training  iu  thrift  and  mod- 
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ermticm  i«  ranch  De«d«<i  b;  oar  girls  we  have 
fur  eridenc«  vnoag  women  in  Wuhington, 
where  eo  many  ar«  stnuuled  withoat  home*, 
/rienda,  or  forTaoe.  Sixty  women  h»»e  been 
known  to  >pply  at  ■  prirale  school  as  teach- 
er* during  the  summer  montlu,  and  most 
of  them  ill  fitted  for  earning  their  liring 
in  any  position.  The  poUlic»l  changes  in 
Wasbii^ton  conduce  mongly  to  this  state 
of  aifaira.  It  is  well  known  that  great  Im- 
proTidence  exists  among  the  families  of  the 
Bale  and  female  clerlcii  in  the  departments 
la  Washington  aa  to  their  manner  of  liring. 
Many  a  derk  receiring  eighteen  hundred  or 
two  thousand  dollars  a  year  will  die,  alter 
twenty  years  or  more,  without  having  saved 
a  cent,  even  for  his  own  f'lneral  expenses, 
leaving  a  family  with  extravagant  habits  to 
battle  with  the  world  as  best  they  can. 
Thia  ia  no  uncommon  case ;  to  be  saving  and 
buy  a  home  is  the  exception. 

I  can  only  give  out  a  few  hints  on  this 
great  subject ;  but  I  venture  to  hope  that 
reflective  minds  may  be  impressed  with  its 
Importance,  and  may  exert  their  influence 
to  encourage  the  teaching  of  the  underlying 
principles  of  economy  and  moderation  to 
our  children  in  the  public  schools. 

I^DSA  OsBoaai  T^DOTT. 


THE  BASIS  OF  MORAJUTT. 
EMor  Popular  Setmct  JVontUy  .■ 

Sib  :  I  have  read  Herbert  Spencer's  The 
Data  of  Ethics,  and,  if  I  hare  not  mimnder- 
Btood  the  work,  it  teaches  that  the  object  to 
be  gained  by  pursuing  morality  is  happiness, 
and  that  a  nation's  happiness  increases  as 
does  its  morality.  If  by  the  term  happiness 
we  mean  surplus  of  plca-sure  over  pain,  I 
think  that  the  happiness  of  savage  nations 
is  greater  thnn  that  of  civilized  ones.  The 
former  are  certainly  healthier.  By  our  defi- 
nition this  fact  alone  indicates  greater  hap- 
piness. But  savage  nations  are  notoriously 
immoral.  People,  whether  religious  or  not, 
when  they  argue  against  immorality,  gener- 
ally give  reasons  for  its  avoidance  which 
issue  from  the  heart  and  sentiment  rather 
than  from  the  mind. 

Here  are  some  instances:  We  say  that 
a  man  who  has  been  a  miser  all  his  lifetime 
is  wretched  and  unhappy ;  yet  he  may  have 
been  in  perfi'ct  health,  bodily  and  mental, 
which  we  must  assume  to  indicate  that  he 
has  been  able  to  exercise  all  bis  faculties : 
and  the  exerd-te  of  faculties,  according  to 
Spencer,  constitutes  pleasure.  Persons  un- 
able to  stick  to  one  occupation  for  any 


length  of  time  are  often  apoken  of  Is  tnni 
of  pity,  yet  they  also  may  have  led  liiet  of 
perfect  activity.      In  the  former  com  tht 
means  by  which  the  miser  accumuUtrO  lii> 
fortune  are  held  up  to  us  as  directly  cauiint 
pain  to  the  u«er  of  them,  and  we  are  wtmco 
not  to  follow  his  8tep<>,  for  be  muat  tun 
snlfered.     In  reality,  Itowever,  he  could  utA 
have  BulIeTed  ao  terribly,  for  if  he  bad  b* 
would  not  have  been  left  in  the  poMeuias 
of  tlie  power  to  exercise  all  bis  (acaltie>. 
By  similar  reasoning  we  can  come  to  t  like 
conclusion  in  regard  to  the  vacillating  kind 
of  people  I  have  apoken  of.     People  nok* 
a  mistake  in  looking  at  such  things  thraagh 
only  their  own  eyes. 

An  instance  of  the  opposite  kind  in  W 
half  of  the  pursuit  of  morality  ia  as  follows : 
After  hearing  the  biography  of  two  persons, 
one  of  whom  led  a  long,  healthy,  selfish  life, 
and  the  other,  having  all  the  advantages  of 
education,  was  posaessed  of  a  sympathetic 
and  an  emotional  nature  which  recognised 
and  met  the  wanta  of  others,  and  who  dar- 
ing his  lifetime  was  nniversally  loved  but 
constantly  suffered,  most  of  us  would  pr^ 
fer  the  life  of  the  latter. 

With  the  idea  of  happiness  in  mind  wa 
started  with,  I  think  the  above  instaneea 
show  that  the  cultivation  of  morality  is  not 
necessarily  accompanied  by  increased  happi^ 
neas.  Now,  if  what  I  have  said  ia  tme,  I 
seems  to  me  that  the  logic  of  the  book  i 
question  is  destroyed,  and  that  all  those  who 
are  interested  in  the  furtherance  of  morality 
and  the  scientific  discussion  of  ethics  arc 
obliged  to  face  a  disagreeable  coodusioiL 
It  is  this :  Philosophic  thinkers  can  really 
give  no  adc<)uate  reason  for  the  pursuit  of 
morality,  and  they,  too,  as  well  as  professed 
believers  in  other-world  motives  for  doing 
right,  must  often  argue  from  the  heart  and 
according  to  their  ideals  and  not  as  inexor- 
able reason  and  logic  demand ;  and  must  be 
content  to  live  somewhat  under  a  contradic- 
tion. I  use  the  word  professed  not  unthink- 
ingly, an  I  believe  that  most  really  honorable 
people  find  their  motives  for  rectitude  in  the 
present  life. 

To  the  possible  objection  to  tny  aign- 
ment  that  I  have  forgotten  to  take  into 
account  the  increase  of  complexity  of  the 
pleasures  which  takes  place  as  on  organism 
becomes  more  moral,  I  may  say  that  so  do 
the  pains  become  more  complex. 

I  might  also  ask  the  question.  Which 
pleasures  are  the  greater,  the  simple  ones 
of  childhood,  or  the  complex  pleasures  of 
maturity  ?  It  seems  to  me  ttuit  there  is  no 
difference.  K. 

BoKHaviiaa,  llisa.,  Sotmbtr,  18MI, 
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not  troLmo.vA/tr  nsw  or 

MOUAUTr. 

kCR  eorresivindent  "  E.,"  wbose 
IttUr  wc  (lablUh  00  another  page, 
b  b  Mrioos  troable  over  tliu  ditBoulty 
kfladi  in  recoocUing  tbo  vluw  of  tno- 
afii;  giveo  b;  Mr.  Spencer,  in  liU 
Dm*  «f  KUik*,  with  llio  facts  of  real 
Bin  Mr.  fiponoer,  m  "K."  unilorBlanJs 
kiB,  totcbM  tliat  "tbe  object  to  b« 
bj  poTvoing  monklitjr  ia  bappi- 
;  whiltt  (acta  toaub  that  mornlity 
I  ealU  for  tbo  naorifloo  of  Imp- 
Mr.  8[i«ncer  strives  to  baxe 
aMrtMtjr  on  •  foundation  of  reoaon, 
vWcai  ezporiaooe  Menu  to  prore  that 
it  aas  10  a  largo  extent  be  based  on 
It — that,  onlooti  there  ia  a  liesrt 
I  toward  momlity,  ibore  will  be 
a  U<k  of  power  to  do  ttie  ri);bt,  except 
I  w  Car  a*  it  may  also  be  tlio  conven- 
Therefore,  na  philosophy  does  not 
or  control  the  heart,  it  fuils 
any  adequate  reason  for  the 
yvnd  of  morality. 

Uir  eorre«pondent  has  done  well  to 
in  puin  lan^cuai^  the  thoogbte 
1  tmnhU  him,  and  that  snch  tbonghta 
troobls  him  ia  a  sign  that  liia 
I  Buinil  nature  ia  in  n  etato  of  healthy 
linty.  Wo  hope,  however,  to  be  able 
h"*  that  tho  ovutiiUonttry  system  of 
Ilia  la  not  in  coutlict  with  experience, 
Out  tt  renders  important  help  to 
I  awaa  of  morality  by  giving  a  oioar 
wd  evctiatent  idi-a  of  what  morolity  Ls. 
Il  i*  a  nlMake  to  mppoeo  that  it  does 
iintli  Bare  than  this.  It  does  not 
^*ta  U>  npply  any  incentives  to  right 
,  or  say  diamaiiions  from  wrong 
B,  other  than  may  be  foand  In  a 
'i.inccs  which 

nnt  afk  the 

the   hygieniHt  to  provide 
rtnotivp*.  lui-.ind  what  tiio 
liey  (itAte  -h,  for  wek- 

'HWilk  araT«i<iiii(r  •hk.ucm;  yet  no 


_Mioa,< 


one,  we  think,  will  qnestion  that  the 
diti'usion  of  sonnd  medical  and  hygienic 
information  baa  an  important  effect  in 
promoting  the  health  of  the  oommonity. 
Thu  probability  is  tlmt  "  K.,"  like  many 
othora  who  are  fooling  their  way  to  the 
scientific  standpoint,  Ib  still  more  or  less 
under  the  influence  of  moral  systems 
wbioh  bring  the  tancticn*  of  conduct 
into  far  greater  prominence  than  the 
osMontial  nature  of  conduct.  Systems 
that  do  this,  and  that  place  their  sanc- 
tions mainly  in  another  world,  do  maoh 
to  retard  tho  proper  definition  of  mo- 
rality. While  men's  minds  are  strongly 
occupied  with  the  thought  of  rewards 
and  punishments  beyond  all  hnman 
measurement,  the  only  qnestion  tliat 
seems  to  hove  any  pertinence  is,  Uow 
am  I  to  secure  this  infinite  reward  t 
How  can  I  hope  to  escape  that  t^Triblo 
peoultyt  The  overwhelming  character 
of  the  sanctiouB  compels  unquebtionmg 
aubmissiou  to  whatever  code  of  morals 
muy  bo  promulgated  in  connection  with 
them ;  and  future  systems  of  morality 
oome  to  be  judged,  not  so  much  by  the 
nature  of  their  ethical  teaching,  as  by 
tbo  motives  they  bring  to  bear  in  sup- 
port of  it. 

This,  however,  we  maintain,  is  not 
the  right  point  of  view.  The  business 
of  a  moral  system  is  to  define  morality, 
not  to  enforce  it;  to  trace  the  conso- 
qnences  and  relations  of  actions,  nnt  to 
supplement  deficiencies  in  the  general 
scheme  of  things.  If  the  decay  of  arbi- 
trary sanctions  leaves  certain  individ- 
nals  unprotected  against  their  own  law- 
less tendencies,  we  can  not  be  altogether 
surprised,  and  should  not  be  unduly 
disroiiriiRod.  No  change,  political,  so- 
cial, or  intellectual,  finds  all  persons 
eqnally  prepared  to  meet  it.  The  wise 
aro  those  whose  lamps  are  trimmed  and 
fed,  and  who  can  light  themselves  to  a 
place  of  light;    the  foolish   are  thoM 
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irboso  i.'iT[ip9  lire  emptor  and  nntrimmed, 
luiil  wito,  on  a  emldon  oalL,  oim  only 
stiiniMe  uliout  in  darkuesfi.  Evolution- 
ary eiliica  ar«  not  discredited  because 
tbero  nrc  those  u-bose  imperfect  moral 
dcveloproent  craves  inducemeuta  and 
rcstrninta  of  a  more  inipemtivo  nature 
than  BU7  Bystem  which  appools  morel; 
to  reaion  and  good  feeling  can  supply. 
"  But  why,"  our  correspondent  may 
ask,  "do  you  bring  in  good  feeling? 
My  complaint  is  prerisely  that,  while 
tlie  evolutionary  sygtcm  professes  to 
dispense  with  feeling,  it  does  not  and 
can  not  really  do  so."  We  know  this 
is  n  common  idea,  but  it  is  not  n  correct 
one.  Foolmg  arises  when  habits  have 
become  so  conrolidated  that  their  origin 
and  justification,  if  not  forgotten,  are  at 
lonst  overlooked,  so  that  they  seem  to 
bo,  08  it  wore,  self-justified.  Feelings 
and  prejudices  are  of  kindrod  untiiru: 
where  tbero  is  feeling  there  is,  gener- 
ally speaking,  prejudice;  where  ihor©  is 
prejudice  there  is  always  feeling.  In 
feeling  we  have  the  etorcd-op  energy  of 
repeated  perceptions,  and  it  acts  ns  a 
fly-wbeel  to  carry  as  {last  many  a  dciul 
point  of  balanced  calculations.  The 
evolutionist  shows  that  nioml  actions 
ore  those  which  speciilanlly  tend  to  pro- 
duce happiness— to  make  life  as  a  whole, 
not  only  worth  living  but  capable  of 
being  lived,  if  we  may  bo  allowed  the 
expression.  We  (ill  want  life,  oiid  wo 
want  It  more  abundantly.  Evolution- 
ary  ethics  show  how  life  in  general  is 
promoted  and  enlarged  by  certain  aeta, 
how  it  is  impeded  and  straitened  and 
nndormined  by  others;  nor  enn  lber« 
he  any  roasonnble  doubt  a»  to  • 
Ity  of  the  olosalficatlun  thus  e?' 
Nr.  8peneer  does  not  say  to  each  tndl- 
rldnal,  "Ton  wUl  In  every  cmo  find 
ynir  personal   happinoM  promoted  by 

form,  and 

(ipleryoB 

will  snrcly  be."     ilo  might,  howavor, 

»oy !     *•  In    r»*'rrtrnimiT    nnr    nutrnl    aft 

fronanr  -<>  to 


tion    that    cvinu'9     iri>m    uat 

yourself  In  burmonr  with 

yoo  feci  to  b' 

tioD  ;    but   «  i 

"your  hnppini'KH  a*  a  whole  will  b«  pi 

moted  will   dopund  upon   h'«-'    '•'   ' 

your  particular  ea*»  ■ncL   - 

oulu       ■  V  Ia«ui  or  aufferinx  wiii>: 

the  I  'o  of  the  a<»t  may 

That  is  nut  u  v  :n  b* 

tloil  on  geneRii  ^  '•■p«od» 

an  equation  in  which  yoar  own 

nature  as  at  present  dcv<i]op«d 

roost  important  element."     In 

dotermino  whether  an  act  is  a  m^ 

whnt  we  have  to  d"  (■»  f<>  fix  It*  reUi 

to  life  as  a  whole,  i  tisd^ary' 

to  promote  or  dimii!  n-**     Ta 

trace  ita  thousand   p(»^- 

in  individual  cases  wonlii  i- 

man  wis<lom.  and   woaUI   b 

value   If 

right  fee. 

tliat  ought  to  be  ii>  - 

appeal  to  a  forc«  t!>.,.  ...  ,.. 

been  accumulate)]  throOKb  the  l>*rf 

anoo  of  'i  ■ 

their  on  \ 

mnrnl  nature  i 

from  right  o'l 

a  fund  of  virtotttts  tmpulae  for  fcinri' 

use.     Far,  therefore,  from  lh«r«  t<«i 

any  iocompatibillty  betirMa  lh« 

tion  of  reaooii  vincdaa  of 

ing,  the  two   >  'I-  Mactfcxt: 

only  difference  being  that  una  b  i^vld 

to  the  act  at  the  moment  nader 

eratioo,  while  Ibe  oibcr  U  tt>« 

oloaeJ  register  of  pMt  moral 

Of  coorae,  tt  U  opvii  to  anj  n 
say  :  "  There  is  no  moralHr  in  my 
positi'in,  no  fccllnc  or  prvjadic*  fa 

irMs  tif  a£il«n. 


r 
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tKTor 


of  W 

no 

bk- 

RTstitlcA: 

■eieetiBii 

meaolfl^  aod 

man   wTio   n> 

pr( 
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r«  to  ouiuK  tuat  bo  18  B  moro  enita- 

%Xm  cQbjwrt  for  •  sortirpl;  anthoritativo 

figiMU  Uiac  i.TBtcm  of   intel- 

Wt-tBal  aad  :  ri;r.     Such  a  uiau 

ioaMeai  iteml*  the  most  aliariug  in- 

iao«aMOU  on  the  one  hand,  and  the  dir- 

mtt  ttomtenlpg»  oo  the  otber,  to  keep  bim 

fina  6«qiwnt  truugroeBions.     Knt  tbnt 

8m  tnuMgraaioiu  themselves  would  not 

la  taoaf  case*  entail  punUbinents  which, 

I^hI  they  bc«fl  for«<eea,  would  have  de- 

^^«d  hdn  from  mlaconduct,  but  simply 

^Bhm  when  a  man  is  »o  ooDstiiuttxl 

^^^HHicmt  any  prepotMseion  in  &Tor 

^r^^t-doiog,  ho  cali>nl«tc>g  oxer  again 

on  Mcb  oocnElon  the  probable  conse- 

^WflMi  of  a  given  act,  the  voice  of  pres- 

<ot  pUiioa  or  desire  ia  very  npt  to 

all  other  pleas.    SuoL  a  man 

moral  pauper,  starving  him- 

*bofmrlT  cinmonta,"  instead  of 

ling  himself 

1  principles. 

rfbre  Mr.  8penccr,  the  English 

bor    nobberi    dealt    very    well 

>i»  point.     ''The  fool  hath  said 

\  heart  there  is  no  such  thing  as 

and   ■tumellmes  also   with    bis 

'thopie;   dcrionsly  idleging  tbnt,   every 

^^n'*  twnnervatloo  and  contentment  be- 

^H  romniitt«d  to  bl«  own  care,  there 

^Hu  b»  no  reason    why  every  man 

^■lliift  not  do  what  he  thnnght  conduced 

Iwrttinto:  c  to  also  to  make 

«r  Bit  laakc  not  keep,  cove- 

■nk  was  Di.>t  againiit  reason  when  it 

eooalaecd  to  moo's  own  bonoflu"    After 

thai  *t«tlog  tbo  caM  of  "tho  fool," 

Bolibaa  (jooa  oo  to  point  out  that  such 

■  Biaa  lak««  np  a  pojition  of  hostility 

to  aoev'  re  "con  in  rea- 

loa   ax;  means  of  safety 

Itiaa  wliat  can  bo  bad  from  hi«  own 

•iagh  power,"  and  "  oon  nnt  ho  rcwoived 

in  aay  aoctoty  that  unite  themselves  for 

poac*  and  defbnse,  but  by  the  error  of 

1  thai  raedre  him."    DIs  conclusion 

"Jai»ic«  i*  K  rule  of  reiwiu  by 

jWo  aro  forbidden  to  do  anythiog 

Ito  to  onr  life,  and  conse<iaeDtly 

'  Salure." 

T1i«  fool  who  says  is  his  heart  that 


there  is  no  such  thing  as  Justice  is  gen- 
erally enough  of  a  knave  not  to  say  it 
olond  ;  and  so  far  ho  pays  homage  to 
what  be  recognizes  as  a  settled  convic- 
tion of  mankind.  Tbo  science  of  cthioa 
teaches  us  how  conduct  becomes  ethical 
in  its  character,  through  what  suo- 
oesstvely  higher  stages  it  passes,  and 
wherein  a  true  moral  etiuilibrium  con- 
sists. It  can  do  no  more.  It  is  fur 
every  man  to  determine  for  himself  how 
far  bo  is  influenced  or  means  to  be  in- 
fluenced by  the  knowledge  that  certain 
conrsos  of  action  make  for  the  elevation 
of  his  own  character  and  the  benefit  of 
the  world,  while  others  moke  in  on  en- 
tirely opposite  direction.  If  any  man 
doolaros  that  such  a  manifestation  of 
the  truth  influences  him  not  at  all,  it 
wonld  bo  well  for  bim  to  seek  the  re- 
straints and  porsnasives  of  some  other 
system ;  or,  if  ho  moons  to  enter  npou 
a  war  against  society,  to  take  liis  niens- 
nres  with  the  greatest  caution.  It  is 
some  satisfaction  to  think  that,  among 
those  who  take  the  scientiflo  view  of 
ethics,  there  is  rather  more  inclination 
of  the  heart  toward  what  is  right  than 
among  those  who  reject  that  view  cbielly 
on  tho  ground  of  its  too  feeble  sanc- 
tions. "  E."  himself  seems  to  admit 
this,  and,  if  so,  wo  do  not  see  why  he 
should  feel  discouraged.  In  concJusion, 
wo  may  say  that,  if  we  have  not  fully 
met  our  correspondent's  dilficnlties,  wo 
sbsll  be  happy  to  return  to  the  subject, 
and  dual  as  speciflcally  as  possible  with 
any  point  he  may  suffgeat  for  discussion. 
We  say  this,  not  beoonso  there  nre  not 
many  other  questions  claiming  attention, 
bnt  because  we  aro  strongly  convinced 
that  there  is  not  to-day  a  more  impor- 
tant issao  than  this  of  the  soundness 
and  sufficiency  of  the  evolutionary  view 
of  ethics. 


CTTlTtTRX  roB  ITS  OWV  SATX. 

Tnis  is  a  thing  a  good  deal  talked 
aboot,  but  which  does  not  bear  very 
close  inreatigatioo.  AH  work,  all  effort 
mnet  have  an  object;  otherwise  it  la 
not  determined  to  any  end,  guided  to 
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9By  definite  channel,  or  impreated  with 
un/  diiiiiDOt  character.    The  onltore  of 
iio  mini],  like   tlie  culture  of  a  fleld, 
oust  liiivo  an  object.     We  cultiviuo  the 
field  that  wo  may  get  better  crops  ttom 
it ;    wo  cultivnte  the  mind  that  it  too 
niajr  jrield  better  fniita.     Natore  In  ita 
Bpoutooeoua  workings  givea  us  the  start- 
ing-point in  both  case*.    6be  rapplies 
bo  nild  varieties  of  grain  and  other 
egctable  foo<l,  and  niun  bv  his  art  Im- 
proves her  gifts,  rendering  them  more 
adapted  to  bis  own  spuoiiil  nuods.     In 
like  manner    the  miad   Bpontoneousljr 
working,  without  an;  thought  of  cult- 
ure or  training,  kys  hold  of  the  faota 
rliicb   Nature  presents  to  the  aenM* 
ltd  Interprets  them  from  ita  own  ttand- 
poiiit.     As  the  interpretation  b«c«iu«a 
wider    through    experience,  now   facts 
come   into   view,  and   knowledge  and 
bought  increase  with  even  step.     The 
Dhject  of  alt  culture   !»,  therefore,  or 
should  be,  to  give  the  power  of  broadly 
interpreting  the  data  of  sense,  to  place 
the  individual  in  the  most  advantageous 
position  possible  for  understanding  the 
world  in  which  he  lives,  and  exerting  a 
.useful  action  upon  some  part  of  it,     A 
^culture  tbut  U  severed  from  all  ideas  of 
utility  la  something   altogether   empty 
and  nebulous ;  we  may  go  further  and 
suy  that  it  is  something  that  tends  to 
orruption.      What  does  the  decay  of 
onietie«  through    luxury — thai   staple 
nuil  by  no  uienus  unreal  theme  of  mor- 
alizini;  hifttorians — mean,  if  not  the  oor- 
nipdon  that  oome«  of  divorcing  calt" 
nre  fVom  service!     Knowledge  grows, 
art  develops,  wealth  inrrciisea ;  and  men 
Lforget  that   these  should  have  a  snclnl 
"destinntinn   nnd   not   miirely   be   made 
ministers  to  pride  and  vanity  und  lust. 
For  want  of  a  boultby  outlet  for  these 
forces  a  prooew  of  sooial  docompositinn 
^lets  In,  and  another  page  of  history 
Iraw*  to  a  c1o«e. 

Every  man  and   wnman.  therefore, 
who  seeka  oultoro  should  srck  it  with  , 


r«f«r«nM  to  Mcne  d«fiait«  lim  in 
and  not  to  ni&ke  it  awre  a*  mora 
lectual  finery,  llie  time  baa  aot  yal' 
oome  wheo  wi>  t^w  cofelj  lnt«rmll  o«r 
cdbrts  for  •  >  cRisat  ol  th*  aoelal 

state;    an:  ::•   ud   anoompMah 

ments  can  be  prrawid  into  tli«  aw  i1—  <d 
mankind,  if  only  the  lnotl««  for  an  cb- 
phjying  them  bo  pncaoBl.  It  i*  wiMa 
we  oonaid'  .toot  kiMi«l- 

edge  as  »•  1  or  own  Veri- 

fication that  they  spoil  00  oar 
What  more  pltifbl  era  b«  iiBariit«d 
tlie  amal)  ji-aloosy  iibich  i«  oltaa  fonad 
animating  literary,  artistic,  and  vrta 
s<nentiiic  eirclm  \  It  is  bard  to  «/ 
whether  t'  a  or  the 

mutual  di[  d«voC«M 

of  culture  is  the  more  ridicalooa*    AQ 
this  comes  of  the  "onltaro  for  its 
sake  "  titeory.    Give  onltore  aa  olteriori 
end,  and  it  is  at  onee  eunobled  Hifd 
tifiod.    The  aebolir,  the  «i«a  vH  acti 
the  poet,  the  ;  '  •enlpl<ir,llM 

musician,  will  i>  ir  seygJtaaH 

with  00  IcM  devotion  or  mecmm  fm 
thinking  that,  however  little  tbsir  work 
may  be  comprehended  by  the  wiirM 
larce,  there  is  that  in  •  •  ovwili 

world  at  large  has  m  :  int***^ 

If  a  man  can  not  tliinlc  this — that  ia  to 
say,  can  not  think   it  truly — ibea  Ida 
work  does  not  mjUe  for  ettltom 
might  pn  I'"   ' '     '       '    -  '  -    • 
lives  b»  hi 

large'  -* 

one    i  !  d 

tlios  for  fuller  life  and  de«tMr  enrr^ 
spondenoe  between  the  kadlrldoal  mi 
the  world.  Goronicd  by  s  tonial  okk 
tive,  It  will  seek  to  est«fid  ita  WMlti 
to  all— as  on  oltlnwte  aim— anil  wiS 
thus  bv  kept  tntk,  viforiMn,  and  pora. 
(roveraed  by  a  taifiali  motivsi,  it 
degenerate  Into  mere  adf'plcMfais, 

fei'tstlon,  ii:  '  '■-■'— "-   -■  '  - 

lie  far  rer  1  'U. 
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»ar»T  11  ni>   I'xms  Sun* 

IX:  wirn  •><«  r.tTKUniCS  TO  MS 

Bt  Jmu  fuxiL     BosloB  and 

SevTofk:  BaggMa«,limo  kCo.  Pp. 

I»  MP(  Ih*  aoM  importnt  book  tlul  Ur. 
IiM  «T]n«B,  (^  (i,  witboat  doabt.  one 
«^  Ua>  maal  otcftil.  Tlio  pUn  of  U  is  good, 
Um  aiiirH  ol  h  to  gnod,  tha  •seeotioa  o(  it 
to  good.  Lodii  uranganieBt  Men*  to  oome 
mtataBj  to  Mr.  FUcc,  uul  to  lueidltj  of 
•mngSBoat  h*  U  always  able  to  aild  ex- 
IMIM  Wldtr  of  npttuioQ.  n~Uh  this  book 
wteamOM  to  hia^  ao  Ajserioao,  Tttaog  or  old. 
«■■  h««*  mof  taitam  tot  nmafatlog  ijroaniQt 
■(  tlw  laaflogteett  laeaofiactioa  citluT  hUU 
Ik*  potfttet  4*Triapm«nt  or  thg  exUting  po- 
Dckal  Mmelan  of  Us  oailTt  conntij.  Here 
*«  !■<«  lh«  sMrjr  told  in  the  limplest  las- 
il  la  a  «t;l«  wbich  U  not  too  Tira- 
b*  (oioua  nor  too  serious  to  be 
IbmoTCT,  by  a  happy  art  in  sc- 
krtiaa,  Ut.  Hski  baa  told  us  just  what  it  U 
■■a  ItBpoctaBt  to  nndarvtand  and  rviuem- 
tmr.  BU  tuk  is  oii«  of  narrative  and  ezpo- 
riden  :  and  h>  is  ikot,  tber«fore,  called  upon 
to  aay  (rcM  ext«u  for  the  eiprosaioa  of  bli 
fedirMoat  oplnlooa.  Ilcre  and  there,  bow- 
■««r,  W  laa  fomul  oooaalon  for  a  judidons 
snBitTint  or  a  pcBJttnuing  eritidsm,  with  the 
Kaaltaf  laaJdiig  as  f««t  tcgr«t  that  bis  limits 
4M  aoc  panatt  more  extonded  remarks  of 
diia  ehinctcr. 

Ib  dw  fiist  chapter  ho  deals  with  gorem- 
lawit  as  Iha  taxing  power,  and  broadly  states 
Hast  A»  laklagof  laie*  for  a  wrong  purpose, 
aa  k;f  a  yoStkal  party  tn  order  to  strengthen 
Ita  hoM  oo  powct,  la  robbery.  In  hU  tccund 
ha  akaldies  ths  ri««  of  tho  township,  and 
ali0««  tha  CMuwcilon  existing  between  thi« 
priaaT7|w>i«kal  unit  ami  the  church  congre- 
gallnn  The  imporunt  fimotions  ei  erased 
by  iIm  townsliip  auihoritloa  are  fully  de- 
•crfbad,  and  jiauite  i*  done  to  the  politically 
ailiifallta  cff««i  of  lowoship  iuMitution-*. 
Yay  loatnictiTe  parallria  ore  drawn  bo- 
twaca  tha  Instltutioiu  of  tho  parent  state 
•lat  tlinas  astablished  oo  Americoa  soil. 
Ktsajrt  tka  dovaloptncnt  of  our  written  Con- 
athstisn,  ercry  bit  of  cirii  goTcmment  de- 
•erlV-^  —  '■•■  pages  ranu!  to  America,  says 
Hr  rrOy  from  England,  and  not 

•  Ut  V'  »  rrom  aaf  mW  country  unless  by 


bcir  ;v.ii2h  England."    MwliJ 

de^  U  gircn  as  to  the  local' 

dreumatancea  nhkk   helped    to   mold  the 
derelopment  of  oounties  and  State«  in  dif- 
:  ts  of  tho  country.    Chapter  V,  en 
; ,"  is  most  important    Here,  again, 
our  author  takes  as  to  the  old    land,  and 
•hows   us  the  dorelopment  of   the  Roman 
ciunp  or  miliiAry  settlement  into  a  barg,  and 
the  gradual  growth  in  the  burg  of  princi- 
ples  and   traditions   of  liberty,  though   in 
many  of  them   oligsrohical   tendencicj   bo-J 
came  manifest  in  course  of  time,  giring  risci 
to  the   "  rotten   boroughs "    which,  on   the 
political  side,  were  dealt  with  by  the  Bcform 
Act  of  lSi!2,  and,  on  the  ciric  side,  by  tbt 
Municipal  Reform  Act  of  1835.     It  was  thai 
oonstiliition  of  tho  Engli.ib  city  or  borough 
that  determined  the  constitutiun  of  the  first 
oitygoremnlcntsestabli^hcd  in  this  country; 
and  here,  loo,  a  distinct  tendency  towurtt 
oiignrofay,  with  ita  attendant  eril«i,  began  tol 
make  itself  felt.     The  dty  goremincnt,  in- 
stead of  being  freely  elected  by  the  people, 
was,  after  tho  pnitcm  of  the  EiiglL^h  l)ON| 
oagh,  a  eclf-perpcluBling  corporation  with  I 
rery  limited  responsibilitT  to  the  dtitens  ial 
general.     In  course  of  time  this  system  wat' 
abolished ;  freedom  of  election  for  all  city 
ofBcera  was  established ;  and  then,  unfortu- 
nately, other  erlls  set  in,  eriis  which  pcrlisps 
reached  their  height  in  this  dty  soma  twenlj  < 
years  ago.     The  tendency  of  Ute  year*  ial 
our  cities,  as  Ur.  Fiskc  points  out,  has  been 
to  concentrate  larger  powers  in  the  hands 
of  the  mayor,  and  to  fa.'itcn  on  him  a  pro- 
portionately hcaTy  responsibility.     "  A  Inin- 
dred  years  ago,"  the  author  remarks,  "our 
legislators   and   Constitution  -  makers    were  "i 
much  afraid  of  what  was  called  the  'onii- 
man  power.'  "     To-day  we  are  getting  to  bo 
more  afraid  of  the    myriad-headed    tyrant, 
with  its  manager,  "  the  ring."    Fifty  ye 
ago  to  hare  had  so  few  electiTe  offioeis  i 
for  example,  there  are  in  tho  neighboring 
dty  of  Brooklyn,  and  to  many  nominated  l>y 
one  man,  would,  we  are  told,  "  hare  greatlj 
shocked  all   good  Americana."    To-day  wal 
feel  that  wo  are  safer  in  the  hands  of  one 
honest  man  of  good  judgment,  who  knows 
that  the  eyes  of  all  tho  dtliens  are  fixed  on 
htm,  than  in  those  of  any  body  of  elected 
officers,  each  with  only  a  partial  and  more 
or  lea*  douUtol  tefpwMiblllty.    Ur.  Flake 
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recalls  one  (net  which  (hoiild  not  be  lost 
tight  of,  and  that  Is  the  danger  the  finanoea 
of  a  city  nre  sometimes  exposed  to,  not  from 
the  TOten  of  the  poorer  membens  of  the  com- 
munity, but  from  the  machinations  of  the 
richer,  who  have  it  in  their  power  to  bring 
tlie  most  corrupting  influences  to  l>ear  on 
cit;  councils,  with  a  view  to  obtaining  grants 
for  improvcmnnb)  qoite  nnneoessar;  on  pab- 
;  grounds,  but  eminently  useful  for  increas- 
the  value  of  private  properties.  Uni- 
saffrage  has  not  been  the  sole  fount 

''  of  our  municipal  troubles. 

"The  purification  of  our  dty  govern- 
ments," fiftys  Mr.  Fiske,  "  will  never  bo  com- 
pleted until  they  arc  entirely  divorced  from 
natioDul  party  politics."  This  ia  a  view 
which  a  leading  newspaper  in  this  city  loses 
no  opportunity  to  ridicule,  but  which  we 
think  founded  in  good  sense.  The  matter 
Boca  not  admit  of  discussion  here,  further 

'  than  to  say  that  this  ia  a  subject  on  which 
the  experience  of  England  can  be  appealed 
to.  As  our  author  observes,  "  The  degrada- 
tion of  BO  many  Engliflh  lioroughs  and  cities 
during  the  Tudor  and  Stuart  periods  was 
chielly  due  to  the  encroachment  of  national 
politics  upon  municipal  politics." 

The  rise  of  our  Federal  Constitution  is 
rell  and  graphically  sketched  ;  and  in  a  few 

'  words  the  distinction  between  the  two  great 
political  parties  is  well  established.  It  is 
pointed  out  that,  whereas  the  tarilT  ques- 
tion was  formerly  debated  as  a  constitutional 

>  one,  the  predecessors  of  the  present  Dcmo- 

Ferats  holding  that  Congress  had  no  power 
nndcr  the  Cpn.«titution  to  impose  taxes  for 
the  purpose  of  advandng  or  protecting  cer- 
tain indu.ttries,  it  is  now  debated  on  eco- 
nomical grounds  alone.  The  former  view  of 
the  matter,  however,  we  venture  to  hold,  has 
nut  lost  its  pertinence,  and  we  arc  not  with- 
out hope  that  the  citizens  of  this  free  repub- 
lic will  yet  see  that  the  tariff  question  ia  one 
in  which  their  liberties  are  at  stake.  Ur. 
Hske,  OS  might  be  expected,  has  placed  him- 
self cleorly  on  record  as  a  friend  and  advo- 
cate of  civil-service  reform.  Of  the  his- 
toric declaration  that  "  to  the  victors  belong 
the  spoils,"  he  observes  that  "  the  man  who 
■aid  this  (W.  L.  Uarcy)  did  not  realize  that 
I  waa  making  one  of  the  most  shameful  re- 

'  narks  recorded  in  history." 

There  are  appended  to  the  volume  some 


valuable  and  interesting  historical  documeots, 
such  as  Magna  Cbarta,  the  Coostitutioaoftbi! 
United  States,  with  its  aroendmeuu,  (U- 
At  the  end  of  each  chapter  is  a  set  o(  wcD- 
chosen  questions,  adding  not  a  little  Ki  tbe 
value  of  the  book  for  educational  puipoRi' 
Mr.  Fiske  has  produced  a  work  which  at 
not  fail  to  be  widely  read,  and  which  will  io 
much  to  develop  a  spirit  of  intcUigent  uni 
high-minded  American  citizenship. 

Wild  Bsabts  asd  tbxib  Wats.  By  Br 
Samvei.  W.  Baeu,  F.  R.  S.,  etc  Lea- 
don  and  New  York :  llacmillan  &  Co. 
Pp.  IfiS.     Price,  |S.60. 

Sib  Samitel  Bakxb's  last  book  of  bont- 
ikg  adventures  ia  a  model  of  its  class.  Its 
aooounta  of  hunts  are  spirited  and  fasdoat- 
ing,  l>eing  neither  too  much  nor  too  little  de- 
tailed. Moreover,  it  ia  not  mode  up  solely  of 
the  drcumstonees  of  killing  certain  aniinaU 
in  specified  phioes.  It  gives,  in  addition,  the 
results  of  a  vast  deal  of  highly  intelligent 
observation  in  reganl  to  the  nature  and  hab- 
its of  the  creatures  that  have  fallen  to  the 
rifle  of  this  humane  and  cultivated  spocla- 
man,  as  well  as  of  the  domesticated  animals 
— horse,  dog,  elephant,  and  camel — which  he 
employed  in  different  expeditions.  Many 
inddenta  of  an  amusing  nature  are  included, 
the  telling  of  which  affords  play  for  the  de- 
lightful wit  of  the  author.  Tbe  graater  part 
of  the  volume  is  devoted  to  large  game— tba 
tiger,  leopard,  lion,  bear,  hippopotanmi^i 
crocodile,  buffalo,  bison,  and  rlunoeeroK 
Other  animals  included  are  the  boar,  hyena, 
giraffe,  and  various  spedea  of  the  deer  fami- 
ly. The  opening  cliapter  deals  with  the  de- 
velopment of  the  rifle  dnring  the  past  bolf- 
centnry,  embodying  Sir  Samuel's  reasons  for 
preferring  the  sorts  of  anna  and  anusuDi- 
tiou  that  he  has  used  for  different  game. 
Following  this  are  three  chapters  devoted 
to  the  depliant  and  his  ways  when  tamed, 
including  his  Ijehavior  when  employed  for 
hunting  tigers,  etc.  In  all  parts  of  the  boot: 
appear  traits  of  the  animals  doacribed  whiib 
will  be  new  to  many  even  who  are  well  read  in 
zoology.  It  appears  that  the  elephant,  «lio 
is  generally  thought  of  as  a  slow  and  lumber- 
log,  bulky  body,  can  kick  with  extreme  qaick- 
nees  and  naturally  with  great  force.  "  This 
is  a  peculiar  action,"  says  our  author.  "  Ai 
tbe  elephant  is  devoid  of  bocka,  and  It  oief 
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I  AtbHiaf  Uucfaiad  Iqp bi  •  rfnilar  nua- 
r  la  Oon  of  •  iMiaaa  bita^  Uuref  <>•  ■ 
I  bMimd  kUk  «iaU  mob  oaaiMunl;  but 
IIM  tl^biM  eu  kkk  balk  iMdiward  uul 
{ (nnvl  «Uh  •^[•al  dolofttf,  uiil  ibu  ooa> 
'  MiMs  1  fpecU  IBMIM  *f  dofoMe  againat 
wbkk  acUoa  Mcaf««  wh«a  ei- 
|mm1  In  (Qch  a  E*"*^  Utwren  the  fora  aixi 
I  lint  hM  of  tbe  lafaTtaMil  animaL''  lo  Sir 
I  opinioit,  tin  iDlrlUgcne*  of  the  <t\t- 
I  hu  baca  orenaMd.  ll  bat  •  iraoi1«r- 
pO««r  of  laatnin^,  and  beooa  oaa  be 
Mgta  to  perfonu  a  great  many  acta  on  com> 
mud,  liat  it  *fll  hbtot  rolualMr  an;  aorv- 
lo  lor  lu  nuutcr.  "  Tbcrc  u  oo  etvphont 
thd  I  tftr  Mw,"  be  rnja.  "  who  would  spoo- 
tHBDoil;  bitcrf«r«  to  mtc  liii  maater  from 
Asvafaig  or  attack.  An  en«ni;  might  »*■ 
wilMt*  foa  at  tbe  feet  of  your  (avorlM 
•Uyboi,  bat  bo  wonld  nerer  attempt  to  in- 
Mbt  m  joar  defenve ;  bo  would  probably 
na  iNj,  or  ranialn  impoRsire,  unlcM  guid- 
ed iBi  htatruevod  by  bia  m'lAout.''  Sir 
toai  baa  ctidvnlly  been  fond  of  tiger- 
tndaf,  for  he  reaotau  many  eicitlne  aJ- 
fnnw  elih  tbia  daagaroaa  game,  tbo  in- 
lo(  wUlcb  malu  up  a  very  full  picture 
of  dpr  ehaneicv.  lie  ba<  aUo  hunusl  tbe 
[■■•.tbeaiih  atidantly  *ilb  leas  lntcn>«i,  aa 
bi  mjt  that  bo  doca  "  not  conxidcr  tbe  lion 
to  bt  w  fnrvildabte  or  fcrodoua  aa  tbo 
dpr."  Bean  be  baa  Imotvd  lu  Ceylon  and 
la  VTomtai.  Do  apologiiva  for  adtniltiug 
the  oaarKUl*,  wbiob  be  numbers  among 
"  fmb,"  (o  a  ptaoo  irtth  the  other  animals 
tliat  be  tecribea.  Dut  he  makcx  a  very 
tiAfMlaf  eiiapter  about  them,  b  whioli  be 
•tMa  (bat  he  haa  ilaoghteicd  a  vaat  nnra- 
bir  of  iheae  rvjttile*  in  tvrenge  for  tbcir 
yniiig  Ua  men.  "On  one  occasion,"  he 
fj^'l  killed  a  crocodile  which,  althoa^ 
Bot  lasfar  than  tweire  feet  three  inchea,  waa 
^B  niyt^ldi  ia  the  lM>dy;  this  w  proTcd  to 
^K^t  iBltlaetar  by  the  testimony  of  two 
^H^iMlbli  and  a  nooklaco,  tieloncing  to  a 
^■Watm  l|M>  which  Wit  found  tWthin  It* 
**— ft*  BrSanrael'a  chapters  oo  ilcer- 
kwfag  tak«  aa  tbroneh  Scotland,  India, 
Qljitti^  aal  lb*  Itocky  Mountains,  and  arc 
W*f  to« — •  •>■■-';  wtthout  the  dangei^ 
(«  rfnuUi  '  In  tbe  earlier  chap- 

»«.   BaaMo*  •.  .... 

iy«CM7b«l(>r 

I  cf  tte  komac  l-'iibitama  of  the  Cuuu- 
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triM  la  wMeb  the  amhor  bat  knatnd.  Judi;- 
\ag,  howwrer,  fnxn  tbo  upaaehaa  ba  putt  iuto 
the  mootha  uf  A'  -  inters,  be  doM 

not  attempt  to  rv)>  .itiooa  vriofun. 

In  oandaaloii,  some  obaerratiooa  are  gircn  In 
regard  to  «tiim«l«  that  hare  not  been  objects 
of  bia  pursuit — monkoya,  bata,  wild  aaaea, 
and  cameU.  A  number  of  appropriate  full- 
page  iUuatratioDS  emballUb  the  t-olume. 

PatnisTontP  Aazsic^.     By  the  Mjinorts  ni 

Saoaillac.    Translated  by  N.  D'AxTxaa. 

Edited  by  W.  H.  Dxll.     Xcw  York :  0. 

P.    Putuam'd    Sona.      Pp.    660.     Pricey 

IS.25. 

This  valuable  work  was  publiiibed  In 
French  in  18S2,  and  the  tntiiHlntiun,  modl- 
fic<I  and  rcriaed  by  Mr.  W.  11.  Dull  8o  as  to 
"bring  it  into  harmony  with  the  reaiilta  of 
recent  inTestigntion  anil  the  concliisionii  of 
the  beat  authorities  on  the  archirology  of  the 
United  Statca,"  woa  first  issued  two  years 
later.  A  popular  cdltiun  of  tho  translation 
ia  now  brought  out  at  \v»»  than  b»lf  thu 
price  of  the  former  Isauo.  For  the  benefit 
of  those  who  ham  not  evon  thn  book,  wo 
will  say  that  it  ia  a  comprobennWo  work, 
dL>8cribing  tbe  human  remaini  and  tho  rrllu* 
of  human  workraanahip  that  hare  been  found 
in  both  North  and  South  America.  Itcaidna 
the  purely  dcscriptlyo  matter,  diacuiiMona 
are  introduced  concerning  the  origin  of  man 
in  Amoric-o,  the  length  of  time  that  he  baa 
liTeJ  there,  etc.  Thu9,  the  Brat  chapter  la 
a  mmimoTT  of  the  cridcnce  tending  to  show 
that  niiin  lived  in  America  with  the  masto- 
don and  other  gigiintic  extinct  animal*. 
TIio  gecond  chapter  Bketcbca  tbo  ducoTerlea 
mitdo  in  Atnericau  kitchen-mtddL'na  and 
oaTea.  The  ncjt  two  chapters  ore  derotcd 
to  tbe  mound-buildera  and  their  worlu,  and 
review  tho  questions  that  tho  dl-icovcry  of 
these  remains  hoe  nUsod.  In  like  manner 
tho  relics  of  the  clilT-dwollora  and  of  tho 
dcnlicns  of  the  ancient  purlitot  are  dcacribcd. 
Poesing  from  the  United  Statea  Miitliwanl, 
the  antbor  gives  an  accnimt  of  tho  ndna  of 
Central  America,  and  finally  n'conla  the  erU 
dencoa  of  ancient  life  that  have  been  found 
in  Peru.  He  then  proceeds  to  ilraw  cnnclo* 
aioii'  from  tho  material  thus  fumUh«<i  in 
regard  to  tbe  pbyaiqne  of  the  early  men  of 
rioa.  The  volame  cootalim  two  linn- 
ind  ninoteea  DtattrBUona  and  baa  on 

lud<^X. 
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Tn»  Vrro  Poirw,    By  Edwibd  C.  Hjksox. 

nnrvarJ  liiatoricol  Monopraplis,  No.  I. 
Etiitud  by  Albert  B.  linrt.  Boeton : 
Ginn  k  Co.     Pp.  232.     Price,  $1. 

Tbz  first  number  of  irlut  pronuses  to  be 
II  T&loable  series  of  publiotioiu  hu  b«en 
iMued  by  Harvard  Cni»creity.  It  gives  the 
Uetory  of  pre«iileAtUI  vetoes  in  the  United 
States  from  1789  to  1889.  Tliia  reciTrd  it 
introduced  by  an  account  of  the  origin  In 
EogUsli  and  colonial  precedent  of  that  par- 
ticular form  of  the  veto  power  which  is  found 
in  the  United  States.  Different  clatses  of 
vetoes  are  discussed  in  snccessive  chapters, 
namely,  those  affecting  the  form  of  govem- 
mont,  those  afToctiug  the  distribution  of  the 
powers  of  government,  and  those  affecting 
the  exercise  of  these  powers.  A  chapter 
ia  added  on  the  coostitutiuiial  poinU  which 
hAra  arisen  concerning  the  operation  of  the 
veto  power,  and  another  on  the  develop- 
ment of  this  function  during  the  completed 
century  of  our  national  history.  Appendix 
A  Is  a  chronulogioal  lint  of  all  bills  vetoed 
from  April  6,  1789,  to  Miirch  ■♦,  1889,  with 
dates  and  references  to  tho  joumnis  of  Con- 
gress containing  the  legislative  hUtorles  of 
the  bills.  Five  other  appendixes  contalu 
limQar  lists  and  tables.  The  editor  autcs 
that  both  tho  author  and  he  have  riidoav- 
orod  to  maho  this  work  free  from  political 
bias,  and  that  "the  vetoes  are  condemned 
or  approved  upon  what  seem  to  us  sound 
principles  of  con«tUutiannl  Uw  and  political 
expediency,  irrespective  of  the  attitude  of 
present  parties." 

IsniiHAT- T.^."-..  --  r-...-     V..'  T, 

No.  ' 

ly.    r  .      .  '- 

Price,  ^i  yearly  ^   siugk    ouiuber,    Cu 

cents. 

Wi  are  confident  that  the  world  will 
profit  from  the  founding  of  this  ina;;aiii>a. 
It  !•  dwii^ed  to  do  work  widrh  must  great- 
ly aid  tbe  elevation  of  human  chamotor  and 
the  increase  of  human  happiness.  It  b  tlie 
sueoeasor  uf  The  Kthical  Record,  and  it  Is 
mora  than  this.  The  annoaoocmont  «t«lM 
that  tbe  Journal  will  be  devoted  to  the  fU 
▼BBomnTif  of  ethical  knowU«dce  and  pmiv 
li.  It  wWI  not  h«  1 

an;i  1   sect  or  of  any  f 

of   optiUont.      Tbe   word    tnt«viiati<nial    i 
Ua  Bame  la  iustinod  \>f  thu  c<amriDf!UItjii  • 


THE  POPULAR  SCIEyCB  MONTHLY. 


Its  editorial  committee,  vU«k 
Volix  Adicr,  Ph.  D.,  Xcw  York; 
Coil,  Ph.  P.,  Lonilon  ,  Prof.  Q.  tub  City 
Berlin :  Prof.  Ft.  J™«,  Prague ;  J.  t  I 
keude,  M.  A.,  Uucbcater;  J.  0.  «i«fVi 
U.  A.,  London ;  and  Prof.  Joeiak  B<i}«i\ 
Harvard  Cuivensity.  The  Ibt  <tf  osuil 
ton  alrvailf  engaf'vd  has  a  stUt  nfikt  na 
Seven  body  anirlas  and  a  departBHSt 
book  reviews  make  np  tbe  eeolcau  at 
first  number.  Tbe  opening  aitidt  ii 
Tlie  MomUty  of  Strife,  by  P-^  n» 
Sldgwlek,  of  Cambriilge  Cniv 
ring  Cf'pccially  to  wars.  It  b 
tliat  the  spread  of  altndtni 
wan  between  statra  to  an  end.  I'sot.  ii 
wick  maintains  that  liiiU  imprnvi 
would  be  secured  \--  A 

good- will  was  mn'  i 

were  wroncf' 

altruism  wnul.  l 

in  behalf  of  othen  and  '  * 

To  the  proposition  that  i... .: 

ly  l>e  prevented  by  competent  arbitral 
Prof,  Si(lg«ick  ol>i<>cts  that  this  "  exten 
mode  of  solMti<iii  ran  not  Iw  applied  l>i 
eoiics,  and  he  thinks  it  Inevitable 
least  for  a  Iriii<!  limp  In  roRMH, 
In  the  rotist  • 
important  cif 

Therefore  "  wo  must  ciuicarar 
judpM."  Prof.  FeUx  Adlvr 
article  on  Tbe  >'reedoiii  of  KihU«t 
ship,  in  which  be  sutes  that  U  ia 
of  tbe  Rthli-Al  Societies  "  (o  uai: 
diverse  opinions  arid  betlels  fat  tbe 
endeavor  to  explnrv  \\m  flobi  Af  ibatv,"  i 
"  to  rmliody  Ibr  nrw  Iniicbt  in  mmtA 
and  iitstltuliuoA."  PrvL  Adier  tay*  fuU 
"  Eihirs  i*  both  a  scioiu-e  and  en  art. 
a  science  its  liii>iiin«  l«  to  expUia  tbe  0 
of  the  niomi  li(v.  In  onler,  tbetwlMf^ 
Improrve  It  as  a  science  It  i*  n(n-  .m.: ?. 
forv  all,  la  fix  attention  on  lh>  4 

lect  tbnm,  to  britig  tbem  Ini^.   ... 
dally  tbe  more  nonn'ilte  aeuoK 
Is  neceatary  to  «ff'    ' 
thv  (ubjeot  a  rrn  ' 
which   I 
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LITER  An  r  NOTICES. 


0  be  BO  nbeUiilUl    aad  lasting 
Rj  without  a   buU  la  Inductive  ici- 

'■■)  this  at  a  time  when 
(bAici:  t'W   avowed  friends  and 

Mi;  tetlvc  tmuniM.     We  are  etceeJiugl; 

1  tliat  DOW  •  dignified  and  abl>  ed- 
dn«  has  been  eatabliihed  in  which 

liaro  frv*  and  full  expression. 
'  other  article))  in  tlu<  number  of 
at  \%  The  I«w  of  Relilivitjr  in 
rbic'h  the  author,  Prof,  llttrald 
Ua^en  UniirGtsitj,  lualo- 
.-n\  itate  oiilr  thatwuuld 
of  moil  iodiriduni  whicli  lar 
•UidU*  rango  anil  power."  Prof.  J.  0. 
CUik,  at  ^lilh  t?'itli*^,  liiM  a  pninT  dii  Tlic 
ItUa  pf  Land  Tcauro,  in  defonne  of  private 
•■MnMp  In  land.  Bernard  Doeaji'juct 
wtha  m  Ttiw  Comninnictttion  of  Moral 
IdMHw  a  Punctloa  of  an  Ethical  B<>cict;r. 
III.  Alibo('a  "  Wa)r  oot  of  Aguoslici^m  "  bi 
crtMwJ  by  Prrif.  R..v«  n-rj  fully  and 
tnif  'r  mitdu  of  think- 

i%  Pn.r'  ;  If.  Abbot's  wajr  ia 

MMnfol,  t(  not  Dorel,  and.  when  tliiu  net 
IMI  ta  tb(  peopl*  a«  new  and  bold  and 
iMtUan,  it  i«  likely  to  do  preoisely  u 
auk  harm  to  careful  Inquiry  as  it  gets  in- 
iMHioTrt  imfnature  or  im)>crfectly  tmined 
^1^"  A  brief  paper  on  A  .Service  of 
Cililalo  Philoaopby.  br  William  M  Salter, 
■(CU«(p^  (nggeata  that  "ethics  not  only 
pklbMOphy  by  opening  to  our 
'  Iwighw  oi  dxoper  depths  than 
aval*  of,  but  it  ginvi  \\s  some- 
IImM*  In  philoeophr,  lilca.^  that  cnay 
r  ri«t«»d  a<  ultimate  trulliti."  The 
ki'i  book  rtrtew*  arc  all  aigned. 


xne  Monirn*  and  Axtvai.  Emoiis 
D.  PiKr.  (Vicof^o:  Afiicri- 
ianOIHce.     Pp  350.     Price, 

■  Xnboolc  li  th(^  HKfm^  i^nlnroe  of  b  ?e. 


I  tn<al«4  to  druoTlbing  thiM«  tnouD<li>  of 
klmM<i  lr,  r.ii'-  Wi'.t.TTi  f^futoi  which 
kUl^  lit  the 

•MQV  ftrf    7TTt«l1    v.-iMiiJii-  i  III'    n'liiiur    hit* 

■ia4  to  deaeribe  all  the  rfflgy  aimind*  In 
•*•  oiotzy ;  twnic< 
.Uadnihla  own  <■ 

^Uu   ll:^  lujulu 
.1 


gathered  by  other  explorers  in  the  g&mc 
.Stales  and  iu  Dakota,  Georgia,  and  Florida. 
The  descriptions  luv  illustrated  with  two  hun- 
dred and  thirty^seven  cuts,  besides  numer- 
ous plates,  comprising  plans  of  mounds,  mapa 
of  the  localities  in  which  they  have  beea 
found,  and  drawugs  of  articles  of  aboriginal 
workmanship.  The  figures  of  mounds  ar« 
generally  silhouettes.  The  author  gives  th« 
fullowiog  08  the  points  tliat  he  has  Boaght 
to  bring  out  by  his  explorations  and  deaorip* 
tlous :  "  1.  The  cUigibS  were  undoubtedly 
imitations  of  the  wild  animala  which  wer« 
once  common  in  the  regioo,  but  they  are  at 
the  same  time  totemic  in  their  cbanicter 
and  may  be  supposed  to  rcpreseat  many 
things  in  the  elan  life  of  the  people.  8.  Th« 
efBgics  are  intcreetliig  as  works  of  art,  but, 
at  the  some  time,  they  were  evidently  used 
for  practical  purposes,  such  as  screens  for 
buntcni,  guards  for  villages,  foundations  for 
houses,  heaps  on  which  sentinels  were  sta- 
tioned. 8.  There  arc  some  remarkable  feat- 
ures embodied  In  the  elBgies  which  render 
them  especially  iutcrosting,  since  they  re- 
veal certain  Btran(;o  superstitions  and  cus- 
toms which  are  rarely  found,  but  which  arc 
suggestive  of  the  religions  system  prevalent 
in  proliiatoric  times.  4.  Tlie  question.  Who 
built  the  efRgies  ?  is  treated  briefly,  but  is 
left  undecided."  The  successive  chapters 
dual  with  special  divisions  of  the  subject, 
(luoh  o!  the  animals  represented  by  the  effi- 
gicii,  religious  character  of  the  emblematic 
mounds,  the  location  of  the  effigies  as  re- 
lated to  the  topography,  etc.  The  author  la 
editor  of  The  American  Antl(|uarian. 

SeOAR  AHALTBIB.  By  FtRHIWAKD  0.  Wiscb- 
M*!t.\,  Ph.  p.  New  York:  John  Wiley 
i  Sons.     Pp.  187.     Price,  t'l.iO. 

Tma  work  is  designed  to  be  an  authority 
for  use  in   reGneries,  sugar-houees,  expori- 
mrnt.il  stations,  schools  of  technology,  etc. 
the  past  few  years  numerous  «u>w 
i'  and  modifications  in  old  metbodi 
of  sugar   analysis  have  been  brought  for- 
ward, and  many   ncsearohcs  of  importanee 
to  the  chemistry  of  sugar  hare  been  aeoom- 
plisbvd.     This  material  is  scattered  through 
so  many  publications,  tome  of  tbcro  being 
I  joumsis  not  readily  accessible,  tliot 
L'  of  u»«  to  tba  majority  of  .\mcrican 
i  UuJcuts  and  pmetlcisg  chemists  only  when 
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the  best  of  It  U  (elected  and  embodied  In  % 
manual  like  the  present  one.     The  adiemea 
of   onalraia  here  presented    embrace    tbo«e 
«htcli,  "  after  citreful  inTe8tii;iiiii>n,  and,  in 
many  canoa,  after  prolonged  trial  in  practice, 
hare  »ccmed  to  the  writer  bc»t  adapted  to 
tlie  rcquireinenta  of  a  tecliuiKal  Utximtorj." 
Dr.  WIechniann  hna  avoided  many  repelitlonii 
liy  Riving  the  mcthodn  of  determining  each 
•onatituent  of  aaccharine   aubstanoes  once 
tor  all,  and  adding  auch  auggestiona  aa  spe- 
cial oaaea  call  for,  instead  of  giving  a  com- 
plete aoheme  of  analjr.'<iB  for  each  product  of 
Lths  ingv  ro&iiufactare.     The  opening  chap- 
iter* contain  direction)  for  the  uae  of  polari 
ricopea,  hydrometers,  and  other  instnimenti 
F  And  npparatiis.  for  the  veri6cation  of  hy- 
I  dromcterii,  hulanona,  and  graduated  vescela, 
and  fur  tlie  Damptlug  of  viigara  and  inolaaaea. 
The  methods  for  optical  and  chemical  analy- 
sis follow,  and  in  conclusion  there  are  gircn 
notes  on  reporting  sugar  analyses,  methods 
of  calculating  rmdemeni,  lists  of  synonyms 
ill  English,  French,  and  German,  and  refer- 
ences to  the  literature   of  sugar  analysis. 
Kincteen  tables  required  in  the  various  o[>- 
erations  detailed  are  appended  to  the  yol- 
f  Brno.     Tlie«u   have  lieoa   solccted   by  Dr. 
'  Ifiechmann  with  great  care,  and,  to  secure 
■niformity  of  basis,  sereral  liavo  been  cal- 
nlatcd  eipressly  for  this  volume. 

rcoccxoiNoa  OF  Tii«    BonoK    Boctkit  ot 

Natukal   HiSTOttT.     Vol.  2i,  Torts  111 

and  IV.     Uoeton.     Pp,  287-697, 

Thisi  parts  conclude  the  volume,  cover- 

hkg  the  meetings  of  the  society  from  May, 

rI8B9,  to  April,  1890,  inclusive.     Among  tho 

nora  extended  papers  in  thin  portion  of  the 

▼olume  is  Ur.  Augii.^t  ¥.  Foer«te'«  Notes  on 

Clinton  Group  Fo««IU,  illustrated  with  nine 

plates,   and    containing   descriptions   of   a 

large  number  of  apecios.     Prof.  Alpheu*  8. 

Pack.ird  contributes  a  paper  on  The   Idfe 

History  of  Drefhina  amutta,  and  another, 

eortipvlnf?  "Iity-sevcn  ps?"^"  entitled  Illnls 


TeniiliBg  from  a  I'lmnge  from  l^w  Kecdinj 
to  ArhoTMl  ILablts,  IlliMtraled  by  lh<T  U/»- 
HintoriM  of  aome  N'oiodnntJans^  The  tottef 
h  ai»?ompanled  by  two  plate*,  and  br  flgnrer 
fa)  the  text  Voasrs.  W.  M.  IhivU  and  1.  W. 
Wood,  Jr.,  publish  an  account  of  The  '' 
graphlo    DantopoMlit    of    Northern 


Jersey,  ninstnieil  vith  {avrtae 
and  small  ma|i«.     The  fcnpst  of  iW 
gallon  oinliracv*  a  dntcriplion  of 
able  coume  of  devclnpment  of  the 
geographical  feiitnr«-»  of   th«   Ug&Unds 
New  Jersey,  %  •\  '  ih* 

tion  of  the  cnm  '  ISlat* 

the  highland  valleyj,  and  •  dbcwri* 
the  deformation  of  the  eentnl  pUa 
catcd  by  the  preaeni  conn*  of  Um 
River.  Other  paiKjra  are  by  Prot  ft  I 
Wright,  00  The  Climatic  C<miSti«a  «( M 
Glacial  Period;  by  Mr.  Frederick  Ttdm 
man,  on  The  GuKtalary  f>ri,ias  ol  tin  1U» 
mnlia;  an<l  by  Ur.  ivuniwl  R.  Sra&iat,  si 
The  Physiognomy  of  tlia  Anxricaa  TwlHy 
Hemlptera. 

Aii09o  thi  Voma  aim  Brn(an.ii>. 
JcLiA  P,  Daixaii).     New  Tr-'     " 
Putnam's  Buna.    Pp.  U7.    I* 

TniH  book  Is  a  rvvinnl  and  rnUrjj'-S  <sii 
tlon  of  Insert  IJves;  or,  It<irn  in  PHs^ 
and  i<  devoted  to  the  natural  tdftory  of  tte 
insects  nomnd  In  the  title.  It  is  wrlu^  dv 
children,  but  tli*  author  doea  not  Itkt  A» 


onlTnTDly  la 
are  fanSia'. 
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trouble    to    expreas    hrnwlf 

words   with   which    children 

The  two  following  paaea^es  i<> 

ferent  atylea  of  latinuage 

throughout  the  rolum&     1  b< 

opens   thus:   "I   am   only   e  dej  eUl 

Wonder  if  every  buitcrOy  enOMs   iate 

world  to  And  runh  ipietn-  tliSn^  abpvt  lltei 

I   was  born   In  priMn.      I 

through   my   walla :  tmt   I   e>B*t   Bad 

door."    Kimple  (nauglt  for  aay  dtilil  to  i» 

derstand ;  and  tb«  follow  in;  ecutaaut 

the  top  of  pa^c  SB  ooattasta  suaagdy 

it:  "No  philosopher  era  ^^'.-^~<  —  ' 

tinoce  and  dignity  umtrr  i 

the  hands  of  a  phnla^rapbTT  (uan 

played  in  the  hand*  ol  lib 

no  I.I 

»!l(ri  -'.» 

'      CAatf.       N 

;«ly»jnnM 
which  can  b4  ctcuarii 

jirii    tw,  ,1,  tl    tu    i^cai  ■ 


MM  6tf  ' 


LITERARY  NOTICES. 


419 


^*  Ii»T«   reoeiToI    In   pumplilet   form 

ftot  Lattr  F.  Ward't  article  oq   Oenim 

•/  Fdiiu*'*   Intuition,  publislird   in   the 

^^jVnaa.    Il  bi   a   reply   to    nu    article   on 

^Voain'i  iMoition,  bjr   Mr.  Orant  Allen, 

^^BkJtol   Ward  *ajs,   entlrelj  mistakes 

^^^^prc  of  this  facoity.     It  U  definevl  b; 

^^^^ward  aa   a  poaer  of   tniUntaneons 

I     lamto  judgment  in   matter*  that  affect 

1^  aifctj  of  the  woman  or  hor  children. 

ta  of  It*  own  fluid  thia  iiutantaneoiu  judg- 

Hit  t»iH  U>  be  ao^uralu,  which  ia  the  rca- 

•■  why  meo  are  un»  iUiug  to  trust  the  cod- 

riwiinni  of  women   on   the   tiroadcr  qnes- 

UaM  «f  aucivt;  and  (he  state.     Prof.  Ward 

maistabiK,  alao,  that  Ur.  Allen  em  in  iden- 

li^JFiag  geoiaa  with  the  intuition  of  woman, 

of  the  former  us  cesentiall;  a 

facatty,  which  man  aa  a  rule  pos- 

to  a  paMr  tl<*^.-(-  1  Imu  woman. 

0/  '  i(iinD)  openi 

lime  <•  i'>r  containing 

|Mp«ta.    The«e  are  'Die  Origin  of  the 
0«rtci  and  the  iIoni<jlugic8  of  the 
Lobe  L«fer*  In  the  Lower  Vcrtcbntcs, 
KaJu^BWa;  The  Skeletal  Auatomy 
daring  ita  tCarlicr  Stages,  by 
'.  Ilay;  Tbe  Segmentation  of  the  Primi- 
Vtrtahnue   Brain,   hy  Charles   F.  W. 
aad  two  by   Mr.  W.  H.  Dowell, 
«a  Th'T  I.ifc  tli'lory  nf  the  Formed 
of''  ■^pcl■^ally  the  Red 

Ml*.  iiT  being  occupied 

Till  Obi«rYati<>n«    upon    llie  Ocourrence, 
and  Function  of  the  Giant  Cells 
Tbr««  folded  plates  accou- 


Ko.  A3  of  The  Michigan  Agri- 

Kxpi'v  '    (ion  Ida  pamphlet 

,  jOiamhi.-  nd  Healhu;,  by  L 

'T!  di-fccu  in  the  or- 

i  I .  T«ft  says,  "  are, 

'  Itjrre  U  generally  too  much  wood  to 

is  tli»  shape  of  raften  and  saab- 

,  and  that  siilBcient  care  is  not  taken  to 

;  thM>  that  they  will  not  rot  down, 

walU,  if  of  brick  or  of  maaonry,  be 

apart  or  thrown  down  by  frojt." 

Ibe  material  for  walls,  the  ar- 

•,  mcth- 

,  fleam 

TV  Urport  o/(h*  St-yrri 

gtkod  Agmmitmral  i^trimtnt  Statimi,  at 


Etorrs,  Conn.,  contains  the  following  papers  : 
The  Acquiiiilion  of  Atmospheric  Nitrogen 
by  rinnts,  by  W.  0.  Atwater  and  C  D. 
Woods ;  Bacteria  in  Uilk,  Cream,  and  Dut- 
tcr,  by  n.  W.  Conn ;  Stubble  and  Koots  of 
Plants  as  Manure,  by  Charles  D.  Woods; 
Meteorological  Observations,  by  C.  S.  Phclpe; 
Co-operative  Field  Experiments  with  Fer- 
tilizera,  by  C.  S.  Phelps  ;  and  Effects  of  Dif- 
ferent Fertilizers  upon  the  Composition  of 
Com,  by  Charles  D.  Woods. 

The  papers  contributed  to  the  Second  An- 
nual Rtport  of  the  Experimenl  Stalion,  at 
the  Kansas  Agricultural  College,  by  the  £0- 
tanical  Dtpartmatt  of  the  station,  comprise 
a  Report  on  the  Loose  Smuts  of  Cereals  ;  an 
account  of  Eiperiments  in  Crossing  Varie- 
ties of  Com  ;  Observations  on  Crossed  Com 
the  Second  Year;  and  Drief  Notes  of  a  Pre- 
liminary Study  of  the  Receptivity  of  Com 
Silk.  Nine  plates  illustrate  tbe  suiula  and 
their  natural  enemies,  and  two  are  devoted 
to  the  crossed  com. 

A  Chart  Rdativt  to  tht  Compo*iiion, 
Dii7f*tibilUi/,  and  A'utrititt  Vatut  of  I'ooil 
baa  been  prepared  by  Prof,  //mry  A.  ifott 
(Wiley,  $l.:iS).  It  contains  a  Urge  numlier 
of  tables  of  tho  nature  Indicotcd  by  the 
title,  the  authority  for  cacli  and  the  name 
of  the  publication  from  which  tho  tabic  Is 
taken  bciug  given.  A  few  general  cnm- 
mcats  on  the  digestibility  of  foods  are  given 
in  a  foot-note. 

The  first  number  of  a  magazine  whose 
purpose  is  indicated  by  its  name — Fhi/rical 
Culture — has  been  issued  in  New  York, 
Its  editor  is  ArehBatd  Cvthbtrlton,  who 
says  that  his  magazine  will  endeavor  to 
avoid  piibli:;hing  articles  simply  because 
Bubucribed  by  a  prominent  name.  "  PhysU 
cal  Culture  will  stand  or  fall,  not  by  or  for 
lack  of  certain  names  appended  to  \U  arti- 
cles, but  by  the  quality  of  these  attributed 
to  them  by  intelligent  people."  Accord- 
ingly, except  the  opening  article,  "  by  tbe 
editor,"  none  of  the  papers  in  this  issue  are 
filmed  at  all,  and  certain  marks  indicate 
tlmt  thcT  are  mostly  the  product  of  one  pea. 
The  number  contains  a  biographical  fketch 
of  Jauifj  Douglas  Andrews,  illuiilrated  with 
a  full-page  portrait  of  Prof.  Andrews,  and 
a  riew  of  the  interior  of  the  Brookljii  Young 
Men's  Christian  Association  Gymna.^ium. 
Other  articles  take  up  Tbe  Cbcckley  Sys- 
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tern,  Jenneas  Hlllcr  and  her  Work,  Colnr 
•n>l  OalliitbeDics,  Probibitlon,  etc.  Tlie  price 
ia  t'i  «  year. 

Prof,  liobrrt  T.  fM  contribntos  to  the 
First  Annual  Ro[>ort  of  tbo  Ocological  Sur- 
Tcy  of  Tptaa  A  Brief  DnKriptiim  nj  tht  Crt- 
(aoRiiu  Hovkt  of  Ttxat,  aiuj  thtir  /iomomie 
Valut.  Tba  •rau  oorcrcd  hj  tbcsa  roaks 
compriM  the  trscta  knoitn  u  the  BUek 
Prairie,  the  Gnwitl  Prairie,  the  two  Croeo 
Timixra,  and  certain  smaltor  regions.  Those 
form  a  broad  belt  of  fertile  country  ocrosa 
the  heart  of  the  State,  in  which  lie  the  prln- 
ripal  inland  vH'w*  of  Texas.  Prof,  lllll's 
Ljmper  describe]  and  locates  the  eoveral  de- 
■  posits  of  chalky  sandi,  ohalk;  vluys,  and 
chalk;  limestonos  which  makw  up  tbo  enr- 
fauii  formations  of  tliis  territory.  The  au- 
thor gircs  alno  a  table  in  which  thn  arrango- 
mcnt  of  the  rook  sheets  is  aunimarizod,  and 
describe*  the  main  di!tturbance<i  of  thn  strata, 
illustrating  them  with  a  diaftram.  The  aev- 
eral  economic  features  of  the  Crotaceoai 
•ystem  are  touched  npon  by  thomselve«,  and 
the  inrestlgatioDS  in  regard  to  them  which 
the  gnajlogists  of  the  surrey  hope  to  make 
are  alluded  to. 

Wc  hare  receirod  an  address  by  Colonel 
Otnrfff  S,  Wtirinff,  Jr.,  on  TVie  Srwcroyj  of 
Cottiminu,  Ohio,  which,  although  largely  lo- 
oal  in  application,  contains  also  the  lalost 
TiewB  of  thl«  Well-known  sanitary  engineer 
on  the  general  subject  of  sewerage.  An  in- 
teresting discussion  that  followed  the  de- 
^B^ery  of  the  addrMi  is  printed  with  it,  and 
brings  out  a  number  of  points  more  fully 
and  L'lcnrly  than  i*  u«aally  done  in  oootlnn- 
ous  trcatiacB. 

Tht)  Warner  Preo  Instttutaof  Science  of 
Philailclphia  OvTolm  the  third  volume  of  Its 
Tranioctioos  to  ConlrUmKoHM  to  the  Ttrltarg 
Faana  of  Florida,  by  Witliamll.  Dall.  Part 
I  nf  Mr.  Doll's  oontribntlona— on  Pulmonate, 
Opisthobnuichlate,  and  Orthwlont  (Jastro- 
pod> — occupies  the  whola  of  the  Tolumo. 
The  t««l  U  aommpanied  by  twoire  '' 
pl.tt<>«,  each  ooatolning  from  ten  to  tn  > . 
fignre*. 

I  iMuad  a  rnlume  of 
r««r  ISS9,  pniiurcl  ui 

lU  new  director.  Prof.  W.  M.  t)«»l».     In 
^feddltlon  lo  the  tabuUtml  raporta  of  oliaerr- 
■rs,  and  Uie  reftow  of  lh«  yur'a  weatKer, 


which  the  society  pnhlishn  ycariy,  tUa  t^^^ 
ume  contains  irrcral  papers  ob  (podal  toyr- 
ios.     The  most  ettcnded  of  tlaaaa  b  aa  t  ■>. 
Tcstigatioo  of  the  Sea-t>rtexe,  rmitnrlfJ  Jtf 
W.  \L  Davis,  L.  G  Kcbolti,  and  B.  D*  G 
Ward,  with  the  aid  of  obaorrvrt  at  oTer<a> 
hundred  stationo.     There   La   also  a  stMt 
paper  on  Cbaraotoriitics  of  New  '"j^-* 
Climate,  by  Prof.  Wlnslow  VpVaa. 

Among  the  reprints  which  kaT«  eeos  Is 
u«  is  an  es«ay  uo  TomaJoa,  by  A.  MtAMi, 
which  won  the  second  prise  in  a  i 
petition,  and  was  published  la  Tlu  i 
Metcurolngiiatl  Journal.  It  is  a  tevlatel 
discui^sion  of  th«  nature  uf  totaadoa  aal 
the  practloBbllity  of  pre/ilctinf^  Ihnck  TVs 
author  tx!  'r,ly  gf  (]« 

s<.<condary  V  Uowvedkl 

iweal  the  oanias  of  the  aeoatag  liTC(ilaii 
tie*  of  tha  primary  whlrllag*,  aarf 
possible  not  only  thn  pmJlctioo  of 
doea,  but  aloo  grvatrr  aucoMa  in  fini^slTIm 
general  weather  oonditloiu. 

William  L.  Oro€H  Uaaea  fron  Rooafadi 
a  pamphlet  under  tbo  title  Jfatim  9f  tV^, 
Jama  D.  Daiia't  "  CharuiiruUm  o/  fmbm. 
nan,"  in  wliidh  ho  i-ritl(<i«#«  (wnaia  ttabfc 
meats  In  Prof.  Dana'.''  -  llfTcr  tnm 

bis  own  views   and   i>:  •,  aa   pah' 

Ushed  in  his  Tostigc*  ol  tba  Moitt«  OiaiML 


The  pre<iident's  adilrea*  at  the  tMrUottk 
annual  meeting  of  the  American  Bar  tsar 
elation,  ilvlWernil  >iy  Hmry  MlcAnct,  LU  D., 
has    bpim    printed    {'  '^rowmflnp 

of  the  Association,  "  J   Kmt^ 

IjcgUlotitn.  Aj  praxu^lLui  ii  tvvlawB  "  (W 
most  iiotcwor^liT  ch^inK**  in  t^  alanita  Ua 
on  p<  >(>i«*laa4tlBikaaark 

ernl  :  'igraM  dvfiag  tka  yi» 

oetling  year."     The  national  Ivglatatlaa  ta- 
chide*  the  Adrntnlslmii"  i  ,,.i.„-..  Kin 
Dependent  Pension*  " 
acts  in  rvUtloa  to  the  '»  'i  i 
miMion  <if  »it  new  fitata 


\ 


Mr,  H 

liaJ  yrl   tiecn   p»»«»"l 
."Supremo    aiiJ    ■jHitr    . 
Rtatna.     ft 

I^Kialatvuv- ...- --  — I' 

riloHai  Aaiisg  tba  ;«ar  whrtdi  te 
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ill  tnnfa  thamt  thai  bo  mentions  under 
ihMdi  of  education  and  charity,  protcc- 
IH  tt  •oDum  ami  rhUdren,  public  ea/ety 
i  aonla,  labor  and  (mle,  legal  pruccd- 
llnelopoieiil  of  natural  rwoiirccs,  and 
'  of  gorenimcnt.  Mr.  Ilitch- 
>  rUbom  at  th«  Cottstilutiuna  of  the 
Mt  JfortbwtHlern  Slat«a,  and  calU  altentiuu 
tg  both  theae  and  the  italuttM  above  nu'u- 
Utui  u  tvCcctlag  the  Ul*  and  convictiuns 
rfUaraapactitooammiinitift  by  whieb  they 
two  bam  made 

T)i-  r.i,....i  -iooictiea  welcome  to  mcmbcr- 
(Uf  :  cto  loarn  and  practice  right 

rwiuirliig  llioui  to  accept 
lil^(>  >  ory.     In  fari,  the  Hocicliea 

oas  do  not  teuoh  a  definite  pbilo- 
•ymUsn,  and  take  pain^  not  to  com- 
ibvBualTM  to  the  vicwa  of  thuir  own 
\  UMdoal  tertmeia.  In  tb«  opinion  of  Dr. 
fiiml  Cana,  they  are  too  culurlaM  in  tbia 
be  Ihlnkf  they  should  malce  an  art- 
far  a  baiU  of  etbice,  and  he  hu 
In  a  ra)u<u«  entitled  Tlu  Ethiettl 
Fob  (TW  Open  Court,  fifty  cent*),  three 
Wliinii  embodying  hU  viewt.  Ho  mnin- 
tala*  that  a  •TKirni  of  cibie*  suited  to  the 
praoit  tt'^  ::tvtiub»Aia 

la  facta  ai.  .c.     "The 

to  b*  ujtwiUered  lu  utbios,"  be  says, 
am  tba  many  and  riirinus  n-latiotis  in 
ttaoda  to  his  surmuudlugs. 
rtlatloni  prodnoe  the  many  different 
that  prompt  men's  actions."  The 
of  elkios  U  to  (Alt  us  which  molires 
loist  and  which  we  shall  allow  to 
prodnca  odloa.  Coming  to  the  theories  of 
atMca,  Dr.  Cana  ivrlews  supsmaturalism, 
iaMttioMliam,  uiOltulntfoi,  and  hedonism, 
«f  vyeh  ba  dMaia  sufficient  ground 
of  morality.  Iliii  own  theory 
abtnUd  lira  not  merely  to  se- 
for  himiicif,  but  so  as  to 
on  to  posiarily  a  still  richer  "treas- 
of  hmaaa  soul-life"  than  be  has  Idm- 
Iftbcrlled.  But  Dr.  Cams  leaves  ni 
«ltho«t  a  orttcrion  for  judging  what 
.'.    '  '  "t-  richer  and  b!f:her. 

]'  <    Ballon  has  collected 

■  (aiLL><iera.blc  ^Udiitlty  of  very  curioui-  !n- 
loftBatliin   in   a   specisl   field   (<f   coin-lore 
htrik  ba  has  publl  '  -  American 

'ovDoJ   of   Kumisnu.  r   the   title 

Contritmlittu  tf  AUiemf  ta  JiwnimiuUia. 


The  papor  oonaista  of  a  preliminary  sketch 
of  the  aims  and  practices  of  the  olubemidta, . 
followed  by  detailed  descriptions  of  a  Urg*  | 
number  of  coins  and  medals  struck  in  evt-j 
dence  of    alleged    transmutations   of    ba£«l 
metals   into   gold   ur  silver.    The   circum- 
stances  attending  the  issue  of  most  of  iliui>« 
pieces  are  also  given.     Three  of  them  are 
figured  in  the  paper. 

A  IHgttt  o/Enffliih  andAmmean  LUera- 
Curc,  prepared  by  Mr.  Alfred  II.  Wat,  author 
of  Development  of  English  Literature  and] 
Language,  and  published  by  S.  C.  Griggs  k 
Co.,  Chicago,  presents  a  condensed  parallel 
view  of  history  and  literature  in  England 
and  the  United  States,  from  the  time  of  the 
Roman  invasion  down  to  the  present,  it  it 
intended  to  assist  the  student  to  that  ac- 
quaintance with  the  characters  and  lead- 
ing events  among  wtiich  be  wrote  which  ia 
necessary  to  the  proper  comprehension  at  i 
any  of  tlie  great  writers.  That  its  prepara- 
tion was  suggested  by  the  author's  experi- 
ences as  a  teacher  is  sufiiciept  indication  , 
that  it  is  intended  prsoticaily  to  meet  a  rea 
want.  The  pages  facing  one  another  oral 
divided  into  four  columns,  in  which  ar») 
presented  on  one  side  the  events  and  tbo 
characteristics  of  the  period  during  which 
the  writers  flourished,  and  on  the  other  side 
the  writers  by  which  those  periods  are  dis- 
tinguished, with  brief  accounts  of  their 
principal  writings.  The  whole  forms  a  con- 
nected outline  of  the  successive  periods  and 
their  literary  features. 

Ur.  IT.  ff.  Babeoek  has  made  an  effort, 
in  The  7\m>  Lot!  Centuritt  of  Bi-Uain  (J.  B. 
Lipplncott  Company),  to  restore  in  some 
sha(H>  the  history  of  that  country  during  the 
transition  period  of  the  Saxon  con(|uest. 
The  study  is  an  outgrowth,  as  he  expresses  it, 
of  an  endeavor  to  see  clearly  in  his  own  mind, 
and  for  his  own  purposes,  a  port  uf  the  life 
of  the  sixth-century  Britain.  In  executing 
his  purpose,  incidents  and  periods  were  found 
linked  to  one  another  in  such  a  way  that 
each  illustrated  and  was  illustrated  by  an- 
other, and  called  up  still  others,  the  light 
of  which  was  needed ;  so  tiuit  the  study 
grew  into  a  kind  of  history.  The  author 
acknowledges  that  there  may  he  questions 
OS  to  whether  what  he  writes  is  history,  be- 
cause he  admits  and  presiervea  what  is  prob- 
able, but  is  not  provable  in  a  strict  sense. 
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But  i  f  history  be  a  lotting  forth  of  the  past  u 
the  imst  fcMj  vss,  he  roason^,  the  aid  of  in- 
forvnos  anil  au&logf  can  nut  bo  cxcluiled. 
An  Interesting  piotura  is  presented  of  times 
of  which  not  muoh  is  accurately  known,  for 
the  composing  of  which  the  authorities  of 
t))e  t-lironiclea  and  poems  have  been  collated. 
Tlic  chronology  of  liistorica)  erents,  origi- 
nallj  compiled  b;  the  lata  Oeorgt  P.  Putnam, 
nd  forming  a  pait  of  his  ojclopoidis  on  The 
ITortB'a  ProgroBS,  has  been  revised  and 
llirought  down  to  the  present  lime  \>j  LyiuU 
S.  Jone»,  and  is  issued  in  separate  form  by 
0.  r.  Putnam's  Sons  as  Tabular  VitKt  of  Uni- 
L««rW  IlintDry.  The  tablet*  are  arranged  in 
Iparallel  coliunns,  the  headings  of  which 
Tar;  nci^oriling  to  the  charcteristica  of  the 
(urcevding  Kges,  hut  which  usuallj'  include 
a  column  for  each  of  the  leading  nations  of 
the  time,  one  for  the  world  elsewhere,  often 
one  dcTotcd  to  ceclosiaitloal  affairs,  and  al- 
ways one  headed  Progmss  of  Society,  For 
ancient  Egyptian  eTcnts,  the  cfaroootonr  of 
Bnigich  and  Duncker,  which  pats  the  erec- 
tion of  the  Great  Pyramid  at  about  3700  d.  c. 
Is  adopted  as  a  oompromisn  between  extremes. 
The  earliest  Chaldean  date  is  liM  h.  c,  for 
the  earliest  astronomical  objcrrations ;  and 
ibe  lint  Isntetite  dale  is  about  lOSS  a  c, 
for  the  aeoosaion  of  BaoL 

Ad  exoellent  Brit/  Hldory  of  thi  Empire 
BUttt  has  been   prepared  for  achooU  and 
familici  by  WtUand  tfmdrick,  and  Is  pub- 
lished by  C.  W.  Bardeen,  of  Syracuse.    The 
author  assumes  as  one  of  the  reasons  why 
the  history  of  Kew  York  deserree  to  he 
atuiUod,  that  the  im|K>rtance  of  the  colony 
la  the  mnking  nf  Aiiiorica  has  been  uudcr- 
LtBted.     That   it    learned  liberty  under  the 
ISutoh  and  held  to  It  through  a  century  of 
[XngUsh    govemnrs;    that,    handicapped    by 
many  diitadvanlagea,  It  was  among  the  fint 
of  the  colonies  in  the  war  for  freedom,  and 
alone  of  the  thirteen  mot  erery  demand  of 
Congress ;  and  that  with  its  canal  it  opetuid 
llie    N'lirthwest — entitle    it,   he    thinks,    to 
pTrmiinwnt  oonaidorotlon  at  least  In  its  own 
ebools.     There  are  also  reasons,  of  a  gen- 
P«r»l   oharaotor,  for   whioh   hf>   regards  thv 
study  of  Suto  li! 

An  Rati  MttL  in  l^ln 

has  been  pr»p«rrd  liy  Prof.  Allitri  l/itrkntu, 

E*ni|  is  pqbU«hwl  by  lh«  Aro«riean  Book  Com- 

|May.  with  the  intention  of  Introdadog  tha 


edttloa  baa  *■••  J 

by  (iina  *  C'>>^| 

Iw  fint  odkloa  1^1 


Art 

fur 

ia 


learner   to   such   a   prartical  and 

knowledge  of  the  Latin  langnaip 

enable   him   to  read  Coaar  or  Ns 

some   degrex   of  jileasure.      k   fp 

the  subject  on  tli«  iimrtirsl  niilc,  I 

ing  the  student  in  the  Gnt  lesaon,  wilKnA  a* 

word    of   grammar,  to  the  eomplrt^   latii 

«cnl> 

Tf,  '  '^ 

Preble  and   Vhartet  P.  Parker  grew,  la  tk 
first  phkce,  out  of  the  ncccwltla  of  tlaa 
work  at  Uarvard  College.     The  dnriminil 
of  Latin  writing  there  and  the  fnOer  txpA- 
enoe  of  the  authom  have  iuggealed 
oatiuns,  and  a  new  revised  edttloa  baa  ' 
prepared  and  Ik  pubUsbi'd  by  (iina 
The  esicntiai  principle  of  the  fint  < 
retained,  but  eorar  of  the  i 
proved  less  useful  than  tli' 
to   be,   others   have    been 
them.    The  authors,  attributing  i 
Latin  itrlUng  largely  to  ths  bablt  of 
lating  the  wonhi  rather  tlian  ti>«  Ihoa^ta, 
have  been  at  pains  U>  Insist  on  fasMnis( 
attention  upon  the  thought,  and  Ian  tried 
to  show  the  learner  bow  to  ozpmB  la  Lalla 
form  tliii  \\\ra»  which  he  baa  gTas)Md  tt^ 
the  \  In. 

In  lo  Book  Oompaaj  |i«iUI«W« 

an  cdiilun  of  tha  Salirm  cf  Jtnfmal,  adbadl, 
after  several  ytors  of  carsfal  stady,  I 
comparison  of  the  rivws  of  Iha  heal  i 
editors,  and  annotated,  by  Thamim  B. 
taf,  of  Boston  L'nivsndty,     Thlrtam  of  iIm 
sixteen  aatinsa  are  given,  and  from  Uiaa 
such  Unas  are  omitted  as  seemed  Vkafy  U 
tiffend  a  r.:'  ^.a  very  prvptf 

measure  fi'  i'  to  Im  raad  la 

mUcd  chuKS.     The  •  ;>ian^  mot 

the  whole  work  Is  n  «.(ed.     Tka 

author  makes  a  ooin|>arlaoo  betweca  Raraa 
and  Juvenal  as  sallrista.  adnninr  ihnf  ttDTM* 
wrote  in  a  brilUaai,  I  U 

therefore  Urdy  and  an...  ...^  ,  -....c —.^t-aal, 

writing   In  an  age   of   decline,  whaa 
were  rifs,  U  ooDtMnptaoos  and  bltKr. 

The   short    eipwitiiM    nf    the 
method   made  by  fhrry  1%milun  ISti  ta 
Id*    lmndb>v)k   tm    f.«tm    /Synamitllum    U 


cepted  the  ISoroaa  aissbad  •Mioat  i 
Ing  thomselres  with  tha  t 
U  is  irslnlsli'rt     It 


LITERARY  NOTICES. 


4*3 


Vpnmt  of  »0  LaliniAta  of  •Dtborily  in 
tavyt  mi  Amrrica,  u  giving  substanliall; 
ttt  preaimciation  employed  \>j  educated 
Bats*  uf  the  AagU3tui  age,  uid  has  been 
tiOuLj  adopted  at  our  leading  untversllied. 
iftar  frraenUni;  iho  authuritiuit  upon  wUicli 
d  liM  been  etUblisbcd,  Prof.  Peck  voo- 
ijailtf  IhU  *'  It  is  nr.t  loo  rnuci)  to  claim  that 
U*  tfuXaa   tit   I  ■<n   upon    itbicli 

I  tiUlin  are  a<)»  ilFon  less  from 

Iha  Rauuuu  of  the  Augustan  age 
I  oar  modera  pronunciation  of  Eng- 
dilfer  fnim  that  of  iSbakespearc  and 
lib  coMoaipurarie*."     PubUabvd  bjr  Uenry 
1  4  Ox  (tixty  cenU). 

Hack  jMlna  la  takon  In  (lio  Natural 
l^Oirarf  nWi/jBiKHt (American  BoukCom- 
yasy)  to  tcaoh,  with  the  •pellinj;  of  (be 
wonlo,  tbe  proper  U5o  of  them.  The  dieta- 
lb«ciersi«M  aro  Inlrndeit  to  furve  to  teach 
ia»|iiiailliw  aad  punvttiatiun  in  addition 
to  ipcUfaig.  HatDoajmt  are  mode  to  eerre 
r  exarciM4  as  wcU  a»  for  spelliag, 
hj  latrodaciog  tbo  best  tlioughld  of 
beat  aolhor*  they  bvcoroe  really  clo 
leaaona  In  literature.  Synonynu 
'ar*  taRMtoeod  to  uoch  diacriminalion  in  the 
iMe  of  vovAi,  anil  ioMona  in  etymology  to 
t«*di  tlie  meaning  of  the  common  atera  In 
worU  of  like  dcrUatioD.  Important  points 
la  be  aoted  bi  pronundaUon  are  indicated 
■c>!Jcal  deTioee. 


^JynKwrar 
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POPULAR  MISCELUNY. 

latclll|g;«Dt«  In  Plants.— Mr.  T.  D.  Inger- 
»oll,  of  Erie,  P».,  licacril)*?,  in  Garden  and 
Forest,  a  Madeira  vine  wliich  neeroed  to  ex- 
hibit intelligence  in  its  growth.  When  it 
had  become  eighteen  inches  high  it  began, 
from  tnp-huarlnese,  to  fall  away  from  the 
pot,  which  citood  upun  a  table,  toward  the 
floor.  "Thii  was  done  gradually,  and  a[i- 
parentljr  with  conscious  care.  It  •eemnd  lo 
feel  at  limee  ilutl  it  wajt  letting  ilHcIf  down 
too  fast,  when  it  would  stop  with  a  jerk, 
like  a  nodrling  child  half  aitlocp."  When 
near  the  floor  it  bognn  de!<cribing  cllip«o« 
about  three  inche^a  in  <liaraeter  with  ita  up- 
turned extremity.  When  twenty  -  arven 
Inches  long  it  would  describe  a  crwcent- 
ihaped  loop  Bcrentcen  Inches  long  by  sU 
inches  broad  in  about  two  honra.  As  It 
grew  longer,  in  reTolutions  were  aeootn- 
plished  with  less  ref^lurily,  "  and  at  tlmw 
It  drooped  as  if  weary  or  discouraged  in  try- 
to  find  Komethiiig  upon  which  It  might 
itwine  itself."  On  one  day  the  track  of 
the  tip  of  the  rine  wax  traced  anil  mcftinred, 
and  fonnd  lo  lie  six  feet  nine  inches  In 
longth.  Finally,  a  support  was  prorideJ  for 
the  plant,  and  it  shortly  afterward  "  began 
growing  again  as  if  It  had  rocorercd  from 
what  had  Ix-en  for  six  <Uy«  a  onnditlon  near 
the  point  of  death."  Another  vine,  during 
■CTcral  days  of  cloudy  weather,  oocoiled  It- 
sttlf  from  the  stick  anil  reached  away  toward 
the  light  at  an  ao'^lo  with  the  horlxon  of 
foine  forty-fire  deirrws.  It  wa«  brought 
back  to  Its  support  sereral  time*  and  coiled 
about  the  stick,  but  Inrariably  left  it  during 
the  continuance  of  th*  cloudy  weather.  Then 

right  weatlirr  came  on,  anil  it  ahovod  no 
ponitioti  to  escape  from  the  stick  or  stop 

:i  twining  growth.  Attempts  to  make 
plants  twine  in  a  dirvctlon  contrary  to  tJieir 
II  •■■d.     "All  1 


turcv  hat  to  hanb  treaoncal.     tffcumw 

restrained  or  forced,  do  matttr  Imiv  tiadMk 

ly,  out  of  ItJi  natnral  nu-il....)  <\1  .^n.^iK  ill 

priigre«»  wa»  retarded 

vine  diKlurbed  to  a  m«ii,..i  u.^n-      .  .^n.. 

seem  to  be  creatures  of   feeUng,  and  iW 

simihtrity   of   movement    and   of   apparal 

purpose  betwven  thmu  and   the  lawn  anil 

mals  arig  uned  in  - 

those  who  hold  t 

tity  of  life  In  the  two  kingdouw." 

Nodrm   Vlfws  ef   C«o»:  T»s 

things  are  now  believed  to  I  -  ;  tsf 

the  production  of  consumption  .  the  tabcHlt 
hacillus  and  a  disotdemd  state  of  tbr  M^. 
such  ss  lo  favor  lu  growth — In  o(h«r  woHby 
see<l  and  a  fertih-  soil ;  and  if  rilbtr  is  wattt- 
Ing,  the  disease  is  not  produced.  We  B«v*r 
know  when  we  may  take  In  the  germs  on  sar 
food  or  in  the  air,  henc*  we  •hntiM  •vtnh 
that  we  do  not  give  Ihrni  a  f •  "  U 

Is  of   primal    eonsciiuenoe."  •-    ft 

Burt,  Ins  paper  recent!' !■■''!  h  Imit,  Si 
York  Mediral  Record,  "  tj  tl.  iitt  iht  luou 
of  the  tissues  and  the  Ouid*  that  bathe  l&«i« 
to  a  sanitary  pitch,  where  thinr  ibemaritiw 
ar<>  the  \tt*X  of  e<>rmirldea.  SaelcrU  do  luit 
thrive  upon  '  "     '•'     ■    it  U 

almost  cert  1  ""S 

mheriled,li 
i{iMllty  of  >> 

perms  of  consumption  lind  ihrir  prci|irr(aCTj, 
Is  tranumttted  from  parrot  In  r;iTl,  |f 
both  parent  s  come  from  cons  i .  •  I  ina 

tbclr  children  have  little  duui.     ... (JBf 

tbo  disease,  Intt  "a  child  with  good  Mood  for 
a  legacy,  even  from  one  parent,"  aaya  Xtx, 
Burt,  "  has  everr  reason  to  expect  imnnioilf 


careliiUy  fed,  an.i 
(•txatcr  port  of   t.i 
air." 


I     tu    Sf«Ii4j 

Ufa  in  ihc« 


Pala-wtae. — ralm-wio*  t«  Urplf  naejl 
as  an  alcoholic  drink  fa  India  :vi  "•! 
(laru  of  Asia,  tfa*  Ulasds  of  t* 
Ocean,  Afri.  '  '   wt- trjt. 

Most  trees  ^ia  a  aip  I 


'  mifh  ' 


Into  win 


aci  aiiiiiial  v< 
ttot  only  to 


.od. 
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^^^)< " 

■  !,  or 

och*r  resscl. 

^^B- 

iiid 

is  often  pre- 

^■BF  'i^ 

:..■• 

r{    t1„     ].,;.;..• 

.  [ 

.1     '  ■-.       11'    ■'.■:i\ 

ijj  llie 

■■P    T> 

I  iriue 

RVSS^Bmoatij 

I  of  Africa, 

1b(  4«t»-p»lia  ta  bort 

1  xtiil  liulin, 

the  (in-palm  anil  iiKliiy-palm  Iti  lotlin,  tlie 
HiB^iwlm  bi  Ccjrion  and  the  ielancU  of  the 
^^Bc,  Mit  the  gonitniitti-paJm  in  the  Indiiui 
^■pttago^  liw  Uoliweu,  «tul  the  Philip- 

Tkc  Udl»H  tf  VcrtkwMt  Canadt. — Dr. 

RIn  tlu-  Uritl.sb  Aiigodation  Report  on 
unb«rc«trni  THhi-i  of  the  Iiominion  of 
bi,  rj>-«crili''i<  till'  loiliiina  o(  tliu  Vaeilic 
k>  tx'lng  ablc-boUicd  aoil  niiutoiilur,  with 
:.'iv  <t|ii»-T  limbs,  owing  to  the  atrongthcning 
III  lb*  amii  mi  I  cbmt  b;  lb»  constant  (uo  of 
Jio  ptdillc,  ^nrnlly  brlt<ir  derclo|)cd  than 
^^wcr  <mc<.  The*  hare  a  keen  Kigbt,  but 
^Bhi  'igr  frv<)ucotl]r  become  blear-ejred. 
fTrtr  inmital  capooitj'  i«  high,  us  is  proved 
riibc  •tjtf  i>f  tliiir  oultiiri'.  WhituneMS  of 
^^wnil  «li7i'li'Tn'-«  iif  liuibs  are  considered 
HKc  th'  p.-incipat  henutii-s  nf  men  and 
romra,  and  long,  black  hair  of  women.  In 
the  loliu  red  hnir  la  described  as  a 
r  braiit;  of  women  Red  point  on  the 
liag  brvcclcta  and  anklets  of 
!  titd  ear  onumeata  of  variegated 
flla,  and  hair  strewed  with  cnplc- 
I  th»  natural  charms.  Tlu-  f.u<t 
POf  the  arrival  of  friemU  the 
nn-l  'trcwcd  with  eiiid,  and 
I  iW  paoplc  I  '  occoAions,  shows 

ibat  dcBanaeat  '  ^''d.     The  current 

U|n<aalM  U,  that  the  huiuie  Is  so  cleaned  that 
to  h»A  amsn  remains  to  offend  the  guest.  For 
Ji«  oata*  natcn  tbs  Indian  takes  repeated 
tatlH  bffom  prating,  "  that  be  may  be  of 
igrnMUa  MDcIl  to  the  deitv,"  Tlic  Indian 
la gi»T» and  self  ■■(ions; 

U  1   and 

LUd.    hi  t!„' 

[roeplaji!. 

anything  to  no  (.  i;     .■    -  .    -i- 

I  to  the  !ll:!tj.Il.       Ill- i-J  liV-ll  in  ilfJi;-'!', 

itrol  orer  his  ai> 

1—1  sulleul;  for 

aid  whvn  be 

'fink  u-ou^iit  u,  uoi  now  to  taJce  re- 


venge, but  to  show  that  he  Is  superior  to  bis 
adversary.  Great  pride  and  vanity,  com- 
bined with  the  most  eusccptible  jealousy, 
characterize  all  actions  of  the  Indian.  Uo 
watches  that  he  may  receive  his  proper  sb&to 
of  honor  at  festivals;  be  can  not  endnro  to 
be  ridiculed  for  even  tlie  slightest  mistake  ; 
he  carefully  guards  all  hU  actions,  and  looks 
for  due  honor  to  be  paid  to  him  by  friends, 
■trongerf,  and  subordiuates.  To  be  strung 
and  nblc  to  sustain  the  pangs  of  hunger  are 
evidently  considered  worthy  of  praise  by  the 
Indiana  ;  but  foremost  of  all  is  wealth.  It  Is 
considered  the  duty  of  every  man  to  have 
pity  upon  the  poor  and  bungiy.  Women  are 
bonoi'ed  fur  their  chastity  and  for  being  true 
to  their  husbands ;  children,  for  taking  care 
of  their  parents ;  men,  fur  skill  and  daring 
in  bunting  and  for  bravery  in  war. 

■muI  TnlBlBf  and  (kc  Brtln.— In  the 

discussion  of  Dr.  Edward  C.  Kiik's  paper 
on  the  Uanual-training  Idea  as  a  Factor  in 
Dental  Education,  in  Philadelplua,  Dr.  J.  L. 
Eiscobrey  said  that  "  the  benefit  to  be  de- 
rived from  physical  training  means  more 
than  band  skill ;  it  meant)  the  training  of  the 
brain  man,  the  mental  man  ;  while  you  may 
show  the  effect  of  manual  training  in  phyet- 
col  work,  the  result  upon  the  brain  does  not 
cotne  Dp  until  later  on,  IWng  buck  until  the 
time  calls  for  it ;  and  you  find  that  the  men 
who  occupy  a  conspicuous  place,  the  young 
men  in  our  profcf'sion,  are  the  men  who  have 
had  that  training.  To  lay  the  foundation  of 
a  bmad  and  complete  education  you  need 
physical  training,  whether  you  get  it  in  the 
city  or  country.  I  think  that  the  country 
training  is  the  best,  from  the  simple  fact 
that  all  over  the  whole  land  we  find  the 
places  of  trust  in  our  banking  institutions, 
the  head  places  of  our  mechanical  depart- 
ments, and  even  in  our  schools  of  learning, 
filled  by  men  who  have  been  imported  from 
the  country,  from  the  farm ;  who  have  hon- 
dled  the  axe  and  the  plow  and  the  grubbing- 
hoc,  wlio  laid  open  the  ditchct  and  made  of 
the  swniiips  fruitful  paatiirci..  Physical  train- 
ing dovclops  a  good  condition  of  physical 
health,  and  that  means  a  healthful  condi- 
tion of  the  brain  man ;  and,  while  It  is  a 
little  slower,  tbera  comes  a  time  when  thii 
healthful  physical  condition  is  shown  in  men- 
tal ctrength." 


THE  POPULAR 


426 


1  Btlheri)  luc«(r— Among  iiuiccto,  ac 
k  rule,  parents  do  not  trouble  tiioiuaelves 
much  abuul  their  tittle  oues.  Tlic}f  !n«Unct- 
irel;  depruit  tbeir  ><gg<  to  spota  wlivre  the 
VK  Usiiing  rrum  them  will  Cad  «  weU- 
proTided  Uiblv,  and  then  go  aws;,  Icaviug 
ttu!  lAr?s  to  look  out  for  tlieuiaelvea.  Nut 
so,  cays  51.  Albert  LarbaR'tiicr,  in  La  No* 
tiire,  with  tlic  earwigs.  The  ft-mnlu  of  this 
insect  lajra  licr  og(p)  in  tlie  spring  in  l>unclie« 
In  a  cool  and  dark  place ;  tbcn  sbe  aita  on 
Uiem,  covering  ikcuu  in  every  way  sbe  no, 
leaving  tlieni  only  wlien  the  goes  for  food. 
If  they  get  scattered  eho  immediately  finds 
U  out,  b>:&tir8  hcraelf,  lookii  about,  and 
gatlicn  them  up,  one  by  one,  till  aho  but 
got  them  together  again.  They  hutch  out 
during  the  first  half  of  June.  The  larvae 
are  at  drst  white,  weak,  imperfect  in  form, 
nd  hardly  able  to  move.  If  left  to  thcm- 
rsolvos  they  would  certainly  i>erish  very 
soon.  The  mother,  however,  does  not  leave 
Ihem  any  more  than  abe  did  her  eggs  ;  but 
she  takes  care  of  them,  brings  them  food 
during  their  first  days,  and  then  guides  them 
to  the  plants  in  the  neighborhood.  The  lit- 
tle ones,  too,  as  if  aware  of  their  weakness, 
do  not  wander  away  from  their  mother,  and 
at  the  first  Kigu  of  danger  gather  around 
her  as  rhiekens  around  a  hen.  The  mother 
■lays  with  the  lame  Ihroagh  all  their  molt- 
Inga,  till  they  aro  transformed  into  perfect 
insects,  when  sha  is  taken  away  from  ibcm 
by  death. 

Tbe  CberokM  Tbeorj  tt  Disease — The 

Cherokee  doclur,  according  to  Mr.  James 
)l<xinuy,  in  treating  dinease  works  to  drive 
out  a  ghoet  or  a  deviL     According  to  the 
berokee  myth,  disease  was  ' 
dmaU  in  revenge  for  tlie  n  , 
upon  tli«m  by  the  human  raco.     The  larjier 
animals  saw  themselves  killed  and  eaten  by 
,  while  the  smaller  animals,  repUlex,  and 
^Insects  were  trampled  opon  and  wantonly 
tortured,  until  it  scorned  that  their  only  hope 
of  safety  lay  iu  devising  some  way  to  check 
the  increase  of  mankind.     Tha  bears  held 
,lho  first  council,  but  were  mil 
Bv  plnn  'if  proor<I«r(»,  and 


wlicn  he  kllU  uoe.     Next  the  deer  a> 

blfl,    nntL    fc.fl*r    cm.  li   ill«(?in.*li.(i,  luVciil^- 


rbeamatlim,  bai  .i--.-^'-*  .»  th« 
that  if  the   bnr  by 

kill  a  deer,  shouln  um  w  pardoa  ao 
to  a  certain  formula,  be  ahoaU  aot 
jured.  Since  then,  every  hitnliir 
been  initiated  Into  the  mysl«*i«s,  1 
don  of  the  tlniu  dt'«r.  WhsB  Ihi*  it 
lerted,  through  ignorance  o 
the  "Uttle  Deer,"  tha  chief  of  th«  Am 
tribe,  who  can.Devsr  di«  «r  b« 
track*  the  biml«r  in  bis  home  t/y  th«  I 
drops  uD  the  ground,  and  pats  th«  1 
tism  spirit  Into  him.  SoiD«timta  IIm  \malm, 
on  starting  to  return  to  hU  hiiote,  huBitf  % 
firs  In  the  trail  behind  him  to  (mvit  piv. 
rtuit  by  the  Uttle  Deer.  Later  oa,  dmifO 
were  hidd  br  oihrr  nnimaU,  birds,  tiba^ 
reptilcf,    a:  'I   oa*   iavsMiaf 

some  new  '  upotl  I 

down  even  to  the  grub-worm,  vlia 
so  elated  at  the  bright  prospect  to  ffa«  tfeal 
in  his  joy  he  sprmng  Into  the  alv.  but  (tfl 
over  tuickward  and  liad  to  wrif^gls  oC  ■■ 
hla  back,  as  the  grub- worm  doe*  Ia  tlita  day. 
When  the  plants,  who  wer«  friendly  t«  Ite 
human  race,  Ixmrd  wliat  had  Iwai  tfooc  Vf 
the  animul  1  a  council,  and  «■£& 

plant  st^'i  )i  a  mncdy  (or  wmt 

corr>.  man  shaaUoO 

upon  ••  KTTM  I— )■^^y 

of  dlscaim  are  tbns  nosed  by  mengsfal 
animal  spirits,  soma  ara  also  maamA  k; 
ghosts,  wllchea,  «r  vIoUtloM  oC 
regulation*. 


be  Birvi^H 

if    \nlmtttm^ 


U«tta(tlv«    ■•vTMits  tf   CMh 

M.  Alfri'd  Itinm  mainuinf,  in  the 
Philosophiqiic,  thi:  tlie  ttleapu  of  bifaot* 
to  wnlk  arc  litsUcuMhe,  and  oil  th*  rtMtIt  */ 
itlon.  This  SMM*  10  b«  iadBaaUd  Vj 
'lire  or  less  oan«Ul«4  uanrmata  wMiA 
an  Infant  oolf  three  wc«k>  old  vfll  k*»p  vp 
If  the  soles  of  Iu  {eat  am  allcMsad  to  ( 
lightly  a  *ultabl«<  MtKacc  JL  Biart 
Ueve*  that  the  time  at  m\iA  a  cMU 
to  walk,  depcndi,  tM  on  boSUy 

Its  Bsaial  cfcan«leri*(ias  alMk~ 
:  <  has  astalilithad  aaafiBctlktt 
I  that  can  giv«  Hs  mU  <a  pladm 
3nd  whn»c  attrallnn  \»  istrt  aaai^ 
ragei 
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ooauartiots 

Bhaerwdori- 


i!o  rcmarka  that 
lof  young  iofanU  are 
two  Bidca 
-Ij  or  al- 
uUIjur  Imll  coancctcU 
<  be  placrd  in  coch 
>iild,  and  he  bo  tuld 
iiid  only,  tUe  tracing 
■laoM  (nrarUbl/  ahowt  that  the  bftll  had 
b*«a  aqaoezcd,  but  with  Icsa  force,  by 
r  oUi»r  iKoii  Tba  "  roaction  time  "—the 
b»  giving  of  k  eignal  and 
Df  a  prearranged  tnore- 
to  bo  double  that  In 
and  tbo  duration  of  the 
'  an  long.  M.  Blnet'a 
jiinat  the  conclueions 
of  Ifin  anil  Bain,  thai  our  idoaa  of  apaoo 
ore  iattiat'tlre,  K  child  three  months  old, 
wIm,  Um  aathor  li  ocrtoin,  had  neTer  hod  a 
fall,  aad  wa«  therKfoni  wlthoat  ripcriencu  of 
ha  ttUoom/orta,  would  lie  cnntentcillj  acruu 
■'•  ontatretohed  arrav,  if  the  hands 
I  la  aneh  a  position  u  to  prevent 
lu  aOpylag  down.  If,  however,  ilie  hoods 
a&il  anas  wire  Oepresscd,  to  thai  the  infant 
-waold  tend  io  elide  down.  It  would  show  ita 
tm»  ky  al  oeot  acnsamlng  and  strugj;1ing. 

PkDaM|»hf  af  Saa«  IsiaaaluUaih— 
By  tite  eualoms  of  loino  countries  kings  are 
wA  parmiUed  to  die  natural  dcetliB,  but 
Boat  be  UUcd  bj  tbdr  anccessors.  An 
attnupt  to  »X|ilain  this  usage  Is  made  by 
Mr.  J  0.  Fr«.«itr,  In  his  Ooldon  Bough.  In 
{■riaitiira  thought  kings  are  credited  with 
(fca  paaasssinn  of  powers  of  the  utmost  iin- 
portanw  and  value  to  their  wonbipcrs. 
Is  Jafm  the  eiiatence  of  the  globo  and  all 
flat  it  upon  It  was  supposed  to  depend  upon 
dw  ««D-boIng  of  the  Mikado,  Yet  king<<  or 
aaaipKls  were  subject  to  the  law  of  death 
]{k«  otilioary  mortali;  and  In  the  case  of 
daatk  tka  aoal  was  IxiliCTed  to  be  extracted 
fnn  tba  body  by  tbo  wiles  of  a  demon  or 
Siwecrat,  or  alse  voluntarily  to  go  away  never 
to  rrtom,  aa4  in  dther  rase  to  be  lost,  with 
an  lu  vlrtUM  and  beneBls,  to  the  worship- 
rn.  Bat  if  the  sool  oould  be  caoght  in  the 
■a  «f  '-•'-•'■.If..'  «nd  In  full  vigor,  then  It 
liA|^  l  prvseot  with  the  people. 

Bfooa  tnr  ooiT  nay  of  security  was  to  kill 
Ibc  aan^od  In  order  to  maka  sure  of  catch- 
i^Ua  aoal;  aad  to  kill  bim  wbun  in  foU 


rigor,  in  order  that  the  soul  might  be  trans- 
ferred with  ail  its  energies  unimpaired  to 
the  txidy  of  a  suitable  succes^wr.  "The 
people  of  Congo  lielioved  that  if  their  pon- 
tilT,  the  ChitonM,  were  (o  die  a  natural 
death,  the  world  would  periali,  and  the  cai  th, 
which  he  alone  retained  by  hid  power  anil 
merit,  would  be  immediately  annihilated. 
Accordingly,  when  he  fell  ill  and  seemed 
likely  to  die,  the  man  who  was  destined  to 
be  bis  successor  entered  the  ponlifTs  houso 
with  a  rope  or  a  club  and  strangled  or 
clubbed  him  to  deoth.  ...  In  the  kingdom 
of  Unyoro,  in  central  Africa,  cuitom  still 
requires  that,  as  soon  as  the  king  falls  seri- 
ously ill  or  begins  to  break  down  from  age, 
he  shall  be  killed  by  his  own  wives ;  for,  atv 
cording  to  an  old  prophecy,  the  throne  will 
pass  away  from  the  dynasty  in  the  event  of 
the  king  dying  a  natural  death."  There  ore 
Instances  in  which  the  king  is  allowed  to 
reign  oi\ly  for  a  definite  term,  fixed  inde- 
pendently of  the  signs  of  disease  and  decay, 
and  at  the  end  of  which  he  is  cither  killed 
by  his  suvcussor  or  he  immolates  hiaiself. 
Formerly  the  reign  of  the  king  of  Calicut 
a-aa  tliua  limited  to  twelve  ytmrn,  after  which 
be  was  obligud  to  cut  his  thruat  in  public, 
rTnder  a  subsequent  modification  of  the  rule 
a  great  feast  was  made  at  the  end  of  the 
appointed  time,  and,  when  this  was  over,  any 
guest  who,  after  fighting  his  way  through 
the  guards,  succeeded  in  killing  the  king, 
was  allowed  to  reign  in  bis  stead.  "  So  long 
OB  the  king  could  maintain  his  position  by 
tlio  strong  hand,  it  might  bo  inferred  that 
his  natural  force  was  not  abated ;  whereas 
his  defeat  and  death  at  the  bauds  of  another 
proved  that  his  strength  was  beginning  to 
fall,  and  that  It  was  time  his  divine  life 
should  tie  lodged  In  a  less  dilapidated  tab- 
ernacle." 

Tli«  Zangtrlaa  D«Mrt — ^The  desert  re- 
gion called  Zangaria,  which  lies  on  the  west- 
em  borders  of  Mongolia,  rises  to  a  bright  of 
about  twenty-five  hundred  feet,  but  descends 
from  it  at  many  points.  The  soil  is  chiefly 
composed  of  the  clay  called  loess,  a  mixture 
of  very  fine  sand  and  a  gray  or  yellowish 
calcareous  earth.  This  argillaceous  mass  la 
pierced,  like  a  sponge,  by  numerous  tubes  or 
pores,  which  are  often  lined  with  inorusta- 
tioiu  formed  by  herbaceous  phtnta.     Tha 


irlad*  lod  the  rnin  aliapc  Ibcso  deposits  iaio 
abrupt,  oIoTAtcd,  BquAr«-out  masgea.  This 
apony  of  forming  •  kind  of  vertical  cllffi, 
ritb  the  porouK  texture  uid  tlio  nbecuco  of 
'•tTatiSotirm,  are  cbiiractoridtic  u(  the  Uksx, 
w  b  also  till!  prc«cDce  of  terrestrial  or  U- 
cuctrine  remains  inrtcad  of  Bci-foEaila.  Dc- 
tnu  niceediugly  fine  in  euUMtitiitiou  and  wull 
charged  with  certain  salU,  tho  lu««3  in  gen* 
croUy,  whoD  well  irrigated,  vicccdlngly  fcr- 
tile.  In  all  the  tillatilo  regions  of  cenlnU 
Ams,  including  China,  it  plnya  the  name  part 
a«  the  "  bUck  earth  "  of  Russia.  The  mounu 
nind  which  form  on  the  soutli  the  wcttom 
border  of  Zuogaria  arc  rich  in  minerals. 
Quiil  Is  an  important  product  of  the  region 
of  Khotan,  wbero  there  are  twenty-two 
mines,  some  of  them  employing  three  or 
four  thousand  workmen.  This  region  has 
long  enjoyed  the  honor  of  being  the  only 
kaown  place  wbero  nephrite  or  jade  was 
found.  The  bods  of  that  mre  substance  are 
in  the  district  of  K&rakach  ;  but  the  quarry- 
ing for  it  has  greatly  fallou  off  since  the 
disturbances  that  occurred  during  the  bri«f 
reign  of  Yacoub  Beg  in  Kasbgor. 

A  Tcang  Trader  of  tb«  8«t«BM  IsiaadJL 

— It  is  amusing,  suys  Vlr.  Woodford,  in  his 
Naturalist  among  tbo  ilead-hunl«ra,  to  see 
a  mere  child  paddle  alongside  in  a  crazy 
trough  of  a  oaniHi,  only  just  capable  of  sup- 
porting its  weight.  "  Tbo  water  aploshc* 
Into  the  canoe  at  crery  stroke  of  the  (tad- 
die,  and  at  intervals  the  rinall  child  kicks  it 
ovvrlxiard  with  hia  foot — a  novel  kind  of 
baler.  Three  or  four  nioldy-ltK)kin^  yania, 
ostenlatlniisly  dlsplnyc<l,  are  rolling  about 
in  the  water  at  tlic  liuttom  of  the  ranne. 
Thn  unsuspcotiug  stranger  take*  pity  on  the 
lender  yeara  and  apparent  anxiety  of  tbc 
small  native  to  trade,  and  gives  him  probably 
four  timtM  the  price  for  his  rusty  yams. 
Tbc  child  eagerly  scixes  the  onvctcd  ctlok 
of  tobacco,  and   i  >   stoos  It   for 

safety  through  a  •••r,  wlii-r^  at 

1«aal  It  will  be  in 
lie  next  wh)«ks  .1 

at  mattinc  that  hat  appanmtly  Rot  accidimt' 
ally  jammed  in  one  etui  of  the  oanoe,  and 
diiplayi  some  more  yams,  of  a  slightly  bet- 
ter quality  than  the  la»t.  For  Ihr  ■-'-  '' 
coosittcncy  yon  nan  not  well  nSor 
than  yoo  did  MoTi^  aad  ■ootbts  iIkk  <a 
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tobacco  cbsogM  haadt  a»<I  is 
to  the  other  ear.  Too  tbink  now  tlut  Im 
must  have  Suishsd,  a«  there  Is  tat  piaoi  m 
the  caiiue  to  hide  anything  >!«»,  bat  vitli  a 
•Tk  that  naorly  ajisKla  tb«  (aaos 
a  sinjcla  yam  that  hs  baa  ba« 
kitting  upuu.  now  it  managed  to  Mcaps 
notice  bufure  is  a  poxtla.  For  this  fat  d»- 
monds  a  pipe,  but  is  not  ■rt1«llwl  witK  Ite 
first  or  second  that  Is  abowa  Ua.  Ho;  hs 
must  bare  a  fiitUa  li»oni,  or  lutve  Us  yoa 
back.  Tbe  piala  ftiMwi  ia  a  pi|as  mbh  • 
man's  face  npon  the  bowL  Boa  afaln  Um 
young  trader  ia  partleoUr;  It  oust  aW 
have  s  knob  si  iJw  bottoa,  or  In  will  hs*» 
none  of  it." 


P«pilstt  •  ■  •<■<«.— IL 

Somthal,  .<  .has  been 

census  of  tha  nientoflo 
clie<««,  In  tha  frssk  ebaas*  of 
hs  Bads  trom  OO.noO  to  U0,000 
a  gramms,  tbc  numlwr  iorreaslng  wlUk  Uaa 
—a  cbewc  71  days  old  bad  600,000  t«  Ite 
gramme.     The  |'       '  "f  aOi  ofaasaa 

(Jhnnopr  mou)  t  .r«   rlmaa.    It 

2C    dn  it    a  OS    l,aCO,QQO:  «    U 

days,  ")  ralcmbM  per   umias 

These  ligareo  apply  to  tb«  middle  of  Om 
oh««sc,  whOe  tba  popolatlon  la  biim4  m 
dense  toward  tbe  outslda,  wherv  it  tisas 
from  8,«00.000  to  B,6r>"  ^  ■  >       ■  t  tkls  taK 
the  numbor  of  living  1>'  gramasa 

of  ob««»«  Is  as  great  as  luc  numbar  of  mm 
on  thaglobv. 

Green   Seed*  tad  Earlj  FnlL — Cbn»- 
I  sotasit  ivuiaiB  vvstt 


=4 


I  '7  t««ea<  ( 

tiukt  seeds  from  Imroalare  tnit  arlH  |(l« » 
product  roi]alrSag  lea*  Ibaa  iIm  naaal  timt 
to  ripen,  and  that  «W  •uffmw  th<as  pilnBl 
can  bo  lncr«asod  b^  caatUwilm  tbe  ■r<w<tM 
This  has  been  obMrred.  Mwrdtex  to  Dr.  L 
I  :  <r  Tntk  Kipsi- 

,  sod  cabbii. 
1.  i  Bain  ^'-    ■ 

n  obtainni  by  car^  sal* 


itf  r*urtlt.<  t'ri.. 


1,^     rj. 


served  furtl 


tlmii  l^t»*«'i"  liu'  !-r»i  oncj  Ujf  la.t  np^  irsU 
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with  the  Incrcaio  In 
,  BceonUng  to  Prof.  Ar- 
f  SnAan  •  oorraapaotUog  ilccrea«e 
h  (fee  tin  of  lh«  TTgttaiJrg  parts  of  llie 
i«>  Ilia   Mmns  ind  (ollagc.     A 
r  plant  grovn  frt>m  gT«cn  seed  In  the 
atioD  WM  found  to  Ixiar  three 
I  tlttM  M  mtioh  fmit  aa  top  or 
leaTCi  togollicr,  while  a  Elmilar 
;  (nm  ripe  aeeil  had  only  one  and  an 
I  a*  math  fruit  a«  toi>s.     It  fot- 
,  wUle  Mrlineaa  ma/  bo  considered 
I  candltian  in  all  crop*  from  unripe 
,  la  (norcaae  In  tbo  amount  uf  the  crop 
aly  wbm  thn  true  fruit  \»  the  ptirt 
,  at  in  tomatoes  und  pesa,  and  a 
!  la  the  amount  of  the  crop  occurs 
I  aa;  pan  bcaldes  tbo  fruit  la  harroated, 
)  is  tonipt  and  potatoea. 


t  CMariif  tf  iBlaaU  and  Planta. 

I  tin  later  pa|icni  \>]  Mr.  Proctor  In 
'  KnftwWdf*  "  la  a  ttudjr  uf  oolor-miuilrr)'  In 
■■li— la  ubA  flowers.  It  wai  suggested  l>y  ob- 
■  iilafl  a  diameleon  among  tlio  green  leaves 
of  aa  1*7,  wh«r«  It  waa  as  pvrn  aa  they,  A 
S;  «l  eeirly  aimilar  color  came  along,  and 
vaa  iaatantl/  oaught  bj  the  antuial's  nimble 
Ifipaa  Aft«rwanl  th»  chauu'lcon  settled 
on  amt  a>f  tlM  aticic*  supporting  the  Ivy,  "  and 
l^sii  it  gndaalljr  Msumed  the  same  color, 
•Q  far  kamnnUiog  with  tlio  stick  that  he 
••■■Bail  nnly  an  >xcr(«ccn<~n  njion  it,  not  a 
livw  mttOK  which  a  short  time  before  had 
Uskt  peen  in  color."  Thia  incident 
na  other  illusinitinuii  of  rariuiie 
favna  \m  wMoh  color  affet-t*  ib<-  derplopinvnt 
tit  life.  Consider,  continues  Mr.  Proctor,  the 
tirl;<Ml  Uger  aa  an  numpic  of  color  la  an 
animal  ikal  B*«»  by  preying  on  others,  and 
Ifac  acbia  aa  an  example  of  color  In  an  ani- 
laa!  wbose  lUf  depends  on  its  not  becoming 
tha  p«wy  of  eamirorou*  aidmala.  "  Wo  can 
aatoaUnti  how,  In  orrlain  reglonn,  those 
■iBtiD*  at  fi'lina  races  who  cliuiccd  to 
Wa>k  ■talking  on  their  bodies  which  corre- 
•ponded  la  appearanoa  with  the  stems  of 
til  liMigle  r<Ky1«,  and  the  lllte, 
'■le  lo  remain  concealed  till 
'  "^icd  their  prey  came 
'  their  spring,  and  so 
I  i!ir'  11  -^i  'iinaceji  of  living";  oiid 
rr  It  Is  oumifestly  to  the  ad- 
'  lb«  trbra,  when  aloeplng  In  the 


vooU 


«hade  of  trees,  "to  have  mnrkinga  on  his 
body  which  from  a  dlstauee  would  be  con- 
founded with  the  stemi)  of  trcea  and  shrubs, 
beneath  which  for  a  nhilc  hla  active  limbs 
were  at  rest.  For  so  would  he  best  escape 
the  attacks  of  animals  of  pri'y.  It  is  note- 
worthy tliat,  when  the  zebra  is  stretched  ou 
the  ground,  the  stripes  on  hia  legs  as  well  as 
those  on  hia  body  are  vertical  as  seen  from 
a  distance.  Tlic  same  is  the  case  in  the 
tiger's  stripes  when  llie  animol  is  couched 
for  a  spring."  Another  topic  for  speculation 
U  the  persistency  of  these  imitative  charac- 
teristics, which  often  appear  us  sports  in  the 
duncondants  of  tbe.se  animals  ages  after  the 
purpose  of  their  adaptation  has  ceased  to 
exist.  The  author's  attention  was  directed, 
while  he  was  writing,  to  a  sandy-colored  cat 
"  marked  with  stripes  such  as  hundreds  of 
thousands  of  years  ago  were  of  value  to  its 
remote  ancestors  in  the  struggle  for  life  " ; 
and  a  mule  plowing  in  a  field  near  his 
house  bail  rings  around  hi.<i  legs  precisely 
corresponding  to  rln(;s  on  tbo  same  parts  In 
the  zebra.  In  the  vegetable  world,  color 
seems  to  be  in  all  cases  dependent  on  the 
requirements  of  propagation.  Thus,  where 
seeds  are  diffu.aod  by  animals,  as  with  liio 
iMn-ics,  we  find  the  fruits  brightly  colored,  to 
attract  the  attention  of  the  animal  distribu- 
tors.  It  will  be  noticed  that,  when  seeds  are 
distributed  by  the  wind",  bright  colors  aro 
not  found  in  the  fruit,  even  though  the  plant 
be  cio.^oly  allied  tn8[HTies  distributed  by  ani- 
mals in  which  the  bright  colors  are  present. 

Bliitllog  with  Flr«.— Photographic  plot- 
urea  of  the  smoke  Issuing  from  the  mouth 
of  a  cannon  at  the  moment  It  Is  fired  show 
thin  tmils  of  fire  about  the  circumference  of 
the  smoke-cloud,  which  give  its  eilge  the  ap- 
pcarnnceof  a  pe  cupinc's  back  bristling  «1th 
quilU.  The  trails  arc  caused  by  the  ignition 
of  cubes  of  the  pcbblc-powiler  which  have 
hecn  shot  from  Iho  gun  before  the  combus- 
tion was  completed.  Pnjf.  W.  Mattien  Will- 
iams hns  found,  by  examining  the  papers 
of  Count  Rumforfl,  that  ho  made  experi- 
ments on  the  some  subject,  from  which  he 
Inferred  that  in  the  ordinary  firing  of  gun- 
powder in  firearms  the  explosion  must  bo 
p-ft'Iual.  In  using  powder  in  grains  and 
cubes  of  sizes  proportioned  to  the  caliber  of 
their  guns,  nudern  artilloriala  aro  only  car. 
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rjring  oat  the  principles  which  Knmford  ex- 
pounded, lie  foratolil  the  danger  of  flring 
luch  artUlcr;  u  wc  now  luc  with  ordinar; 
srunll  griiin  powder.  Suoli  powder  would 
explode  completely  before  the  shot  could 
tfaiil;  be  set  iu  motlou,  and  would  produce 
b<ul  effects  ou  tho  gun.  Tlie  modem  oubu 
burn  on  llicir  ourfacc  and  (hereby  start  the 
bull.  They  continue  burning  and  evoUiog 
mora  and  more  ^as  as  the  ball  travels  along 
tlio  tube,  and,  to  bo  perfect,  should  just 
oomptelc  their  oombostion  as  it  Icarca  tlic 
iDoatb  of  the  gun.  Out  this  degree  of  per- 
fection la  not  attained,  nnd  hence  we  ban 
the  "porcupinc-<[u!IU"  appearance. 

Dtrse-SaBiiages. — ^Thc  best  Bologna  sau- 
sages are  made  of  chopped  bacon  and  pea- 
flour,  and  ore  flavored  chiefly  with  garlic 
and  cloven.  Wlicn  the  bacon  ia  old,  but 
souud,  <ays  the  Sanitarian,  such  Eausagr>i  are 
whole«onie  and  highly  nutritious,  and  are 
eapedally  oscrul  to  laborers,  traTclcra,  and 
soldiers  in  camp,  and  others  who  have  not 
the  means  of  cor>kiiig  at  hand,  Tbcy  rarely 
spoil,  but,  being  oaten  uncooked,  they  may 
soniiitimvs  in(ro<luco  Iriclilnic.  The  nsc  of 
bnrse-flo^h  is  a  rocunt  Innovation  in  eausago 
pluaniifarturc,  and  is  prncliecd  In  Italy  and 
Belgium,  as  well  as  in  this  country.  These 
borae-sausogcs  ar«  s/ud  to  bo  of  tho  Do- 
logna  vorlety,  ond  tlir  makcn  jnrtify  ihcm 
from  :lie  wliolemmtmess  of  horcc-flcsb  when 
healthy.  Dut  the  mrat  actually  used  Is  tliat 
of  animals  worn  out  by  work  or  mode  nae- 
lesa  by  disease—"  fit  tor  nothing  else." 

Tb»  mdoe  WlBe«»— Tlie  M^doc  district 
of  Fnin(v  f:imou>  for  its  wines,  cousbts  of  a 
I  f  land,  cxteniling  northerly  from 

!■  'id  lying  between  tl*  ioa  and  tho 

river  Glrondo,     Tho  bo^l  vises  ar»   grown 
on  a  EurfAC';  of  gravcUpisnz  and  aond  with 
a  cby  suImoII.    Tho  vine  most  usually  grown 
Is  of   a  stunted  rarlely,  and  seldom   li 
more  than  two  feet  from  thn  ground,     'i 

St  bcir  about  flvn yeara afi.r 

id  <vintInM<t  ^ir»wiM,'t»vrt  for 


after  which  the  wine  la  drawn  off  lala  I 
heada  and  token  ia  cool  la  wcII-t 
Btorea.     Ocm  the  casks  ar«  (UUd  irji  •!  1 
lenralj,  and  liin  dr«winga-off  an  att«t>d«li 
at  the  proper  timu.     T«iui>  -^^^ 

fermentation    U    checked  :   i^- 

wloe  off  into  casks  lm|int;ua(«d  »>t^  smL 
phur.  The  M(^due  wlnas  arc  elaa»lA»4  iaM 
■cToiml  gtmdes  or  growths,  the  qualities  af 
which  art  eonatderably  rapridoas  ^  aad 
quantity  of  wine  prudocad  at  (be 
vineyards  la  subject  to  gr«&t  Svc 
Notwithstanding,  however,  tha  ua 
of  the  annual  return,  the  UMoc 
la  said  to  be  of  greater  commcrvial 
to  Franco  than  both  the  better  known  ( 
noc  and  CliAmpogne  dutxlcu  put  taylW. 


NOTES. 


l!i  rc»T>"-'  " 
drill,   or   . 
cffcciiveiiv 
W.  F.  Dm  fee.  u 
ouiiMil-gcneral 


aae  of  thw 

<nt    o( 

.ndrnt  r^yprllu:*,  1 

'>.rOT«il 
i    fr 


»;>»». 

1 


W.   Flindcra    I'vtm-    11. e    l"i"it)ng  In 
objects  in  which  marks  of  tuch  aa  iKflln- 

ment   ••  ■•   '  -  -  ■  •   ■    !' ■'  •■  '■     '--i'  »f!#, 

cut    :  ti<u. 

bctw, 

Chafra   (Koiral,    in    ' 

•Idea    of    two   drilMi 

iuside   of   the    ■ 

markii  are  neai  ■ 

the  '      ■     ' ' 

cut  ! 

cop  I 

the  I 

the 

Oilvli  kIiIi  ton 

(lie  ;  I    of   tha 

fron. 

of  1! 

Mr 


ithvn)  Uio  crc-MKtkvl*  have  Inoi  < 

Tlir    iiid  irlinr.i    nf    lilln.-     r. 


K  iUlks  and  jilncrd  in  large  Tnta,  soi 
ahlbh  have  a  capacity  of  X,'.u>i  .-:i 
pU-ea.     In  tluac  they  are  left  to  f 

of  fratn  a  vook  to  a  i<y.  ^^, 


t"^ 


NOTES. 


of  eofmr*.  •tinh  (truduuM  aa  immoliato 


!>•.  n.  UirtiR  thlnkit  itiiit  ho  i«  able  to 

Baa,  irwD  •  oompariioo  of  the  records  of 

■  BiUBber  of  jan,  (hut  the  mooa  had  an 

la  towrrin^  the  hcii;lil  of  thi:   ba- 

roortiar  i  Ik  fruiu  September  (<i 

Jaawj,  '  of  full  moon.  aa<l    in 

rUaip^  It  i<   first  i|ui  '">^ 

•P  I     by    the    ' 

"i-nn,  of  til.   ^  .,...,.  ...J 
;■'  been  percjUed  in 

projicrty  marking  bnctcria  and  ba- 

«C  ah.i.rlilri-  .iiillin'?  ami   bciaj  killed 

to  good    use    by   tiro 

^t53;r3.     Stilliag     and 

cd  that  the 

■  ■-•i  "oro  not 

'•',    the 

.'   ani- 


II  tie  aniline  suliitian  on 

vid    rc!iulta   were    had 

'  ijo;  and  It   ao<in 

-ical     CH--'*'S    were 

'     'nil,  Id 

-  i[.pii. 

UU 

I tii  in 

i;  ;iieat, 

PoinOH*  hat*  liijcn  granted  in  tb"  Ea;- 

or'I  ti-t  11  Pr    Uii3{ln»,  the  widow  of 

!   and  the  four  unmar- 

late  Rev.  M.  J.  Bi.-rkc- 

V«.  Q  V  IT«wi»t.w>,t  regards  consumjv 

'  '.'onditlons  thai  reduce 

•  of  the  liinsi  below  a 

■'  ■    'f  the  body. 

oTorerowd- 

•■■•.u,   ill. 

CU;  .ir  the 

Jw,  .    .f    the 

V^A^t.     I.  -<-'  eotiL^tit  in    f n'e 

Cn— IfT  -  i   roAm*,   miitnble 


Ir*  ait:. 
I  gtnr-tl,  wono'  i 
'rati-n  ,.  MiM  1. 

llK 


■iJQ  Ul  O'UU 


Pnor.  F.  W.  Oirr—  '■  ■-  ...i  •:  i  .1  -  .,,. 
per  on  the  floral  bi  »- 

na  Huieuliita,  a   p:.>^  .        '' 

over  trooi  liriliili  (juiana,  Ui>t  UunctT.-d  at 
Kcw  last  summer.  It  i:i  reiimrkabic  in  that 
the  flowers  arc  ncrcr  opei>,  but  the  front 
lobe  of  the  corolla  ia  from  the  fimt  folded 
'      ':    ■  "•  aa  to  close  the  n    ■■'-    ''  ' 

lead,  all  the  an  : 

„    .._   .^ luplcd  fur  erusc-i- ,  ;       ._ 

agency  of  some  insect.     The  plant  is  unique 
I  in  being  at  once  closed  and  vet  requiring  the 
risit  of  an  iunect  for  its  fertUizatiun. 

Adtaxtage  ia  to  be  taken  of  the  height 
of  the  Eiffel  Toner  to  fix  in  it  a  manomct- 
rio  tube  in  which  mercury  can  bo  poured 
to  form  a  column  that  will  give  a  pr^suro 
of  four  hundred  atmoepberes.  H.  Cailletct 
hopes  to  be  able  to  make  use  of  this  enor- 
morn  pressure  in  continuing  liis  ei|ieriments 
on  the  Uqnufaclion  of  gisca. 

A  DtFOsrr  of  floridite,  or  phosphate  of 
lime,  described  by  Prof  E.  T.  Cox  »»  found  in 
Florida,  occurs  in  beds  from  a  few  feet  to 
thirty.«even  or  mor«  feet  deep  ai  plan's,  over 
an  area  of  120  miles  north  and  south,  and 
20  miles  east  and  wejl,  and  consists  of  80 
per  cent  pure  phosphate.  The  author  lio- 
ileres  that  it  Is  dorived  from  the  mineraliza- 
tion of  an  ancient  guano. 

Thk  crumpled  and  crushed  fonn  of  llio 
human  ear  is  accounted  for  by  Prof.  U.  D. 
Garrison  as  a  result  of  the  habit  of  lyinj  on 
the  side  of  (he  head,  which  habit  has  been 
induced  by  the  increasing  «ci;rlit  of  iho 
brain.  The  que.«llon,  says  the  a'lthr.r,  in  his 
paper  on  the  subject,  read  at  the  American 
AsMociatlon,  hod  orijn'nully  been  whether  the 
animals  through  which  it  had  been  developed 
would  pro6t  must  by  larp;  brains  or  by  per- 
fect and  symmetrical  hearinc  app.initus,  and 
had  been  promptly  decided  by  natural  selec- 
tion In  faror  of  large  brains. 

Tni  Biological  Section  of  the  Amerfcin 
Asiociation  has  approved  of  a  movement  to 
establish  a  biological  station  on  the  (iulf  of 
Mexico,  for  which  subscriptions  of  |i2.">,fiO0 
have  been  proMii«cd.  The  'talion  will  pmb- 
ably  be  located  at  Tarpon  Sjirinpi,  Ho., 
where  there  are  fine  opportunities  for  the 
study  of  fresh  and  salt  water,  as  well  as  of 
laud  forms, 

Pr.  Wit.uAV  ITiTaann  has  been  chi 
to  be  President  of  the  next  year's  meeting 
the  British  Association  to  be  held  in  Cardiff, 
Wales.     The  meeting  nf  the  Aasodatioo  in 
1892  will  be  held  in  Fxlinburgh. 

Pnor.  A.  J.  Cook,  «pe.ikinp  of  the  Foo<l 
of   Oecs,    remarks   tlmt    the   carbohydratoa 
are  sufficient  for  the  life  of  the  iiut.       "    " 
that  lliey  must    have   nitro^cnotis   f 
support  them  during  the  proc"»»  of 
dueflon.     Tlic  former  they  derive  fi" 
honey   of  plants,   the    latter   from   ^,  . 
grain,  fnngi,  and  bee-bread. 
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Cnsrmnxo  certain  philological  md  <lh- 
ii  '  iKsions  that  &rr  golnii;  on  with 

I..  '    narnith,  Mr.  John   Etuu  uld, 

in  lib  oiUit-'^s  ia  tlic  lliitbh  Afiiocutiun, 
thai  It  will  be  (or  ibu  bcncllt  o(  ecicuvu  fur 
f;        '  ■  as -to  the  origin  ami  homo  of 

I.  iiuily  to  Ih:  rifn;  but  it  will  dtill 

It...^  '"v     (.'ODduO*!     to     'itir     I'ViTfiiiil 

kuoni'  looiit  iatc'ii 

il  it  Ij.  ily  bomv  ill  I 

we  but  epuculaiioiii. 

Kn  Importuclrri'!""'''-""."'''  ^■'•<'--  r--.- 
coeoanat-tuilk   !.<« 
CoooanutJ  for  thi 
Urge  number*  frvui  iudia, 

Rkcknt  i'       •■  s  by    Prof.  GcddoB, 

of   E'JItibuT .  I  him   to  rpjcct   the 

commonly  ai  ,  ;  .  .;cws  of  the  oripn  of 
thorns.  Ue  hia  fount]  that  there  is  a 
more  or  le^s  developed  geiieriU  coiilntxt 
in  vrgctitlivt;  habit  bolHeuii  thuriile'ii  nnd 
thomr   v«ri">lin.'i.     Thi-    tluimv    vnri<?tte«    or 


'•M,l 

Ciuiioi'iis,  iuid  K>[  tlir  Aiabiau  Nigbta. 

of 

uiiii.'  yvArs). 

TiiK  lii  nth  I^.  nniiniihri-.l  nf  T>r   W* 

l,«'0|" 

tlie  I 

scTcntjr-s.u  ^lus  old. 

Ffior    Tno[:(ii  ij   Knon;?.    iI. 
Kiigli*h  e<' 

f-  rrl       He   ' 


actual  death  of  their  germ  polDti. 

Tdk  presidential  (ddres!<  nf  Prof.  T.  E. 
Thorpe,  in  the  (.'bcmicol  Sirllon  of  ibc  Uril- 
i  '  "  iiun,  waa  Im  i.d  to  tlie 

%  f  the  claii  ''■?  lo  be 


»:liiI  liicjuike  a    '   cuucii       .1: 
hr  wnito  a  h»rd-bouW  on   V 


'.III,  r 


1I.,      1.1.0      i.f 


was   ■ 
at  t'-. 

bUllM.'lt   IliitUlly   tu   civlauuiluii    aUi. 
Pllll'rt"!  I'i.rliaui»lit  In  JHM).      n«- 


to  appropriate  a  principal  tbarc  m  the  dia- 
roTeries  to  Larotaicr. 

A  itonon  hai  been  ptit  forth  by  iho  nl- 
or  of  a  leading  dairy  paper  that  neither 
(iping  out  inilk  nor  dmwiiig  it  through  a 
.  iici'lfrnm  Inrpt"  onnn  piTM  portion*  of 
.r|ual  ipmlity  to  crery  eiiRtotner  Th<i  di|>- 
)lni;  method  wo»  tc-''tcd,  nt  romHI,  on  thrte 
inilk  routi-s — the  cone' 
fhiit  by  this  praellee  " 
done  all  the  patrons  90  tur  ii-<  ini^  (uikmihi  01 
fat  apportioned  to  cai-h  is  concerned." 


OBITUABT  NOTES. 
f>iR  RimARD   F.   RcRto.<i,   «ho  died  at 


horn  in 
llnvinc  nil 
onterrd  tin 
Hriti.h  .lipl 


and   (  ol  lioUaod  in  iiw  tstarr  1 

thc>i      . 

Mn  R<  ' 
AiiKtrtlia,  <^ : 
Iniponant  pan  in  the  ■ 
rolonieK       He  wa«    fr- 


Diri'ctor  <■!  n 

Colony  \   all  p 

per*  on  kwoIoij^v,  tihstuluf^,  uud  pU^iukig, 

.._...    T  ...    T-.,  .    ^1  x)^  Anrenti 
lenuR  oa 


and    nflrctrartl    tb« 
>.        fTn   vU)li«1    lb" 


U'jiiJ  iu  •'  uutaplored  &]x\x  "  ;   rUUcd  Ice-  .  Ui'pV  all'ji!  gi.1;  I','  a»eiu->ii£  >-j'  «i"-'  *in 
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fEW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE. 

XI.    FROM  BABEL  TO  COMPARATIVE  PUILOLOGY. 

Bt  ANDREW  DICKSON  WHITE,  LL.D.,  L.H.D., 
xz-PBuuiDrr  or  oosnu.  caimunr, 

PART  II. 

tbe  first  part  of  this  article  we  saw  the  steps  by  which  the 

sacred  theory  of  human  language  had  been  developed  ;  how  it 
had  been  strengthened  in  every  laud  until  it  seemed  to  bid  defiance 
forever  to  secular  thought ;  how  it  rested  firmly  upon  the  letter 
of  Scripture,  upon  the  explicit  declaratious  of  leading  fathers  of 
the  Church,  of  the  groat  doctors  of  the  middle  ages,  of  the  most 
eminent  theological  scholars  down  to  the  beginning  of  the  eight- 
eenth century,  and  was  guarded  by  the  decrees  of  popes,  bishops, 
Catholic  and  Protestant,  kings,  and  the  whole  hierarchy  of  au- 

mtieai  in  church  and  state. 

And  yet,  as  we  now  look  back,  it  is  easy  to  see  that,  even  in 
lat  hour  of  its  triumph,  it  was  doomed. 

The  reason  why  the  Church  has  so  fully  accepted  the  conclu- 
sions of  science  which  have  destroyed  the  sacred  theory  is  in- 
structive. The  study  of  languages  has  been,  since  the  revival  of 
learning  and  the  Reformation,  a  favorite  study  with  the  whole 
Western  Church,  Catholic  and  Protestant.  The  importance  of 
understanding  the  ancient  tongues  in  which  our  sacred  books  are 
preserved  first  stimulated  the  study,  and  church  missionary  efforts 
have  contributed  nobly  to  supply  the  material  for  extending  it, 
and  for  the  application  of  that  comparative  method  which,  in  phi- 
lology as  in  other  sciences,  has  been  so  fruitful  of  good.  Hence  it 
is  that  so  many  leading  theologians  have  come  to  know  at  first 
hand  the  truths  given  by  this  science,  and  to  recognize  its  funda- 
mental principles.  What  the  conclusions  which  they,  as  well  as 
Tot.  rxxTia. — 80 
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all  other  scholars  in  this  field,  have  bt-  -utely  forced  Wl 

accept,  I  shall  endeavor  to  show  iu  this  CI:   .  i 

Tho  begiuninga  of  a  true  and  ecieutifio  theory  seemed  weak 
indeed,  Imt  they  were  none  the  less  effective.     '     ^      '      '        'i"i51, 
Hottinger,  professor  at  Heidelberg,  cnme  int' 
logians  like  a  great  bell  in  a  chime ;  but  like  a  bell  whose  opooinf;! 
tone  is  harmonious,  and  whose  closing  tone  is  discordant.    F<)r| 
while,  at  the  beginning,  Hottinger  cites  a  formidable  list  of  gruaV 
scholars  who  had  held  the  sacred  theory  of  the  origin  of  lauguagt,] 
and  here  was  in  harmony  with  the  chorus,  he  goes  on  to  note  i 
closer  resemblance  to  the  Hebrew  in  some  langna<rp«  tlian  ii 
others,  aiid  explains  this  by  declaring  that  the   <  if 

tongues  was  of  two  sorts,  total  and  partial :  the  Arabiv l  Uol- 

daic  he  thinks  underwent  only  a  partial  confusion  ;  the  E^rrptian, 
Persian,  and  all  the  European  languages  a  total  one : 
in  the  discord;  here  gently  soujids  forth  from  tlie  i-i' 
new  note — that  idea  of  grouping  and  classifying  1 
at  a  later  day  was  to  destroy  utterly  tho  whol"  s;i.  ;    , 

But  the  great  chorus  resounded  on,  as  ^v>■  havj  k  •  n,  fron 
shore  to  shore,  until  the  closing  years  of  the  seventeenth  century  j 

J  then  arose  men  who  silenced  it  forever.    The  f    '  " 

Hhrew  the  weight  of  his  knowledge,  thought,  and  a 
it  was  Leibnitz,  the  rival  of  Isaac  Newton.    He  •; 
is  as  much  reason  for  supposing  Hebrew  to  h  •■ 
tive  language  of  mankind  as  there  is  for  n 
Goropius,  who  published  a  work  at  Antwerp  in  I 
Dutch  was  tho  language  spoken  in  paradise."    In  ..  . 
zel,  Leibnitz  wrote,  "  To  call  Hebrew  the  primilivo 
like  calling  the  branches  of  a  tree  primitive  br(U)< 

imagining  that  in  some  country  hewn  trunks  could  g- .  .ll 

of  trees."  He  also  asked  very  cogently,  "  If  tho  primeval  hmgnagv 
existed  even  up  to  the  time  of  Moses,  whence  came  the  Elgyptiaa 
language  ? " 

But  the  efficiency  of  Leibnitz  did  not  end  with  mere  ra^es- 

.tions.    He  applied  tho  indu'  '     '       '"  "r  study,  and 

'made  great  efforts  to  have  \  1  gT« 

drawn  up  wherever  missionaries  and  traveler*  cant*  in  co 
with  new  races.    Ho  tlius  succeeded  in  givinc  ''     ;-  ;•:  •  ;- 
to  at  least  three  notable  ("ollections — that  of  ' 
of  Russia ;  that  of  tho  Spanish  Jesuit,  Loren: 
later  period,  the  Mithridate?;     '    *■»  i--- 
Empress  Catharine  in  h«r  r 

very  strong,  and  her  infl  wi-n  in  thf  fact  lii.' 

t,,.i  f,,  i.L.-i^,,  her,  requc'-:    .        .(ttt"-"  f''"'  <»fnf,m!- 

•m  various  p.uf^  .>i"  O,.'  1 
TiiC  wvrk  of  Hor%*afl  extond«jd  ovur  thu  i^erkxl  fruiu  i;3w  lk> . 
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IfcUii.   ;  t  iry  in  Am-rica,  he  t    ~  '  his  catalogue  of  languages 

1^0  su  V  jiuiui.>,  wfilch  were  i  'I  in  Spanish  in  1800.     His 

■work  conUiined  epecimens  of  more  than  three  hundred  languages, 
nd  the  graii  r  more  than  forty.    It  should  be  said  to  his 

credit  that  II'  ■Al■<^^\  jxjint  out  with  especial  care  the  limits  of 

pie  Semitic  family  <)f  languages,  and  declared,  as  a  result  of  his 

n Ts  stadioa,  that  the  various  languages  of  mankind  could 

f  been  Jerivetl  from  the  Hebrew. 

I  WhilB  such  work  was  done  in  Catholic  Spain,  Protestant  Ger- 
uay  was  honored  by  the  work  of  Adelung.  It  contained  the 
Lurd'i*  Prayer  in  nearly  five  hundred  languages  and  dialects,  and 
^■c'  .  >n  of  these  early  in  the  nineteenth  century  helped  to 

PPti...  -.-..y  of  Scriptural  philology. 

I  But  the  period  which  intervened  between  Leibnitz  and  this 
Bod-  loptnent  was  a  period  of  philological  chaos.    It  be- 

nn  1..  -.  --.  with  the  doubts  which  Leibnitz  had  forced  upon 
|urop«,  and  the  end  of  it  only  began  with  the  study  of  Sanskrit 
b  the  Ib'  '  '  of  the  eighteenth  century,  followed  by  the  com- 
iBriBom)  i  y  means  of  tlie  collections  of  Catharine,  Hervas, 

■id  Adelung  at  the  beginning  of  the  nineteenth.  The  old  theory 
\  '  ■'  '  ■  was  the  original  language  had  fallen  into  disrepute, 
I.  had  taken  its  place  as  a  finality.    Great  authorities, 

■■diuddeus,  were  still  cited  in  behalf  of  the  narrower  belief,  but 
MVywhere  researches,  unorganized  though  they  were,  tended  to 
Ktroy  it.  The  story  of  Babel  continued  indeed  throughout  the 
hiolo  t'lghteenth  century  to  hinder  or  warp  scientific  investiga- 
L>a,  and  a  very  curious  illustration  of  this  fact  is  seen  in  the 
Ipak  of  Lord  Nelme  on  The  Origin  and  Elements  of  Language. 
^■■1  '   the  incident  of  the  confusion  was  the  cleaving 

BBLu.  ..1  Europe,  and  regards  the  most  terrible  chapters 

■  the  Book  of  Job  as  intended  for  a  description  of  the  flood, 
rbich  in  all  probability  he  had  from  Noah  himself.  Again,  Row- 
kud  Jones  trifd  to  prove  that  Celtic  was  the  primitive  tongue, 
Bd  that  it  passed  through  Babel  unharmed.  Still  another  effort 
^H^Bie  by  a  Breton  t/)  prove  that  all  languages  took  their  rise 
^I^Hbguage  of  Brittany.  All  was  chaos.  The  old  theory  had 
BOS  lo  pieces,  but  no  new  theory  had  yet  been  formed.    There 

Pas  mur'    "i,'ling,  but  little  earnest  controversy.    Here  and 

ttiere   ll.  iS  were  calling  out  frantically,  beseeching  the 

Kiarch  to  save  the  old  doctrince  as  "  essential  to  the  truth  of 
■l^ture";  here  and  there  other  divines  began  to  foreshadow  the 
^Hlable  compromise  which  has  always  been  thus  vainly  at- 
^Bted  in  the  history  of  every  science.  But  it  was  soon  seen  by 
^^but  men  that  no  concessions  as  yet  spoken  of  by  theologians 
^^^^BfOi^ni.  \i\  the  latter  half  of  the  century  came  the  bloom 
^mo^  the  French  philosophers  and  encyclopedists,  of  the  Eng- 
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lish  deists,  of  such  German  thinkers  as  Herder,  F--' 

sing ;  and  while  here  and  there  some  writer  on  the  • . 

hke  Perriu,  amused  thinking  men  by  his  floundeniiga  in  tluA 

great  chaos,  all  remained  without  tona.  and  void.' 

Nothing  reveals  to  us  better  the  darkness  and  duration  of  tluB 
chaos  in  England  than  a  comparison  of  the  ai  ■ 

given  in  the  successive  editions  of  the  Eucytli  ,  i 

The  first  edition  of  that  great  mirror  of  British  thought  WM 
printed  in  1771 ;  chaos  reigns  through  the  wh'  "  "  -;  article  on 
this  subject.    The  writer  divides  languages  ini'  <.i8M<fl,8eom0 

to  indicate  a  mixture  of  divine  inspiration  with  human  invoa- 
tiou,  and  finally  escapes  under  a  cloud.    In  the  stX''    '     '  ■ 
published  in  1780,  some  progress  has  been  made,     i 
states  the  sacred  theory,  and  declares :  "  There  uro  some  divint 
who  pretend  that  Hebrew  was  the  language  iu  which  God  tolke 
with  Adam  iu  paradise,  and  that  the  saints  will  tnoko  use  of  it| 
in  heaven  iu  those  praises  which  they  will  eternally  oiFer  to  th« 
Almighty.    These  doctors  seem  to  be  as  certain  in  regard  to  what 
is  past  as  to  what  is  to  come." 

This  was  evidently  considered  dangerous.    It 
the  good  sound  belief  of  the  average  English  Phi 
cordingly  we  find  in  the  third  edition,  publinhud  ■ 
later,  a  new  article,  iu  which,  while  the  n'    " 
"  the  best  arguments  on  both  sides,"  he  tn 
fairly  orthodox  theory. 

Tliis  soothing  dose  is  repeated  in  the  f 
In  1824  api<eared  a  supplement  to  the  fom 
tions,  and  this  deals  with  the  facts  so  far  u8  they  ar«  kxioi 
There  is  scarcely  a  reference  to  the  biblical  "'  " 

the  article;  and  the  author  refers  rather  c<ii 
Three  years  later  comes  another  supplement.    \N  ;«» 

was  fast  becoming  Cosmos  in  Germany,  such  a  cuuiJi;>.'  jlim  t-n- 
dently  not  gone  far  in  England,  for  from  this  edition  «»f  th<»  Kn- 
cyclopitHlia  the  subject  of  philology  is  omitted.    In  • 
and  Philology  ma^le  nearly  as  much  trouble  to  encyc.  ,....,.  >.,  .^ 

"  For  notl1n|;«r,  lec  tlin  prcfare  to  bin  EtymologiCTim  Oriculnlc,  FrankforV  IMI.  Fw 
Leibniti.  Cathnrinc  lli«  Great,  DcrT^^  ttiil  Ailclinip.  »cc  Mai  MiiUcr,  u  tlwrc  froa  «Imb 
I  Imvc  qootcd  very  fiillr.     Sc«  al«o  Hctif'  ■.•.■UwlwoMdaft,  •  i 

Ucufcy  dpoUro  ttiM  tho  t'alAlopic  i.f  Il<  i"  tar  ths  pblltiL 

yUtv  Br«t  (no  citatlont  frnm  Loibultx,  ••  i>>41  **  ivt  *  ataU'iaHjti  nf  lit*  iMtiuflaack  ir.  i>- 

^«tor7  of  lungiiiisw,  •<.••.>  M»x  MUller  m  abuTe,  pp   ISS,  )i^?      for  th«  Iklnl  q«nuii  >. 
Lfitmiti.  Opera,  Genev*.  17eS,  ri,  r»rt.  11,  ?3a.     F  I'tUln 

uf  Lancutf^e,  Lomlon,  K72,  pp.  S8-1(X1.     For  Rowl  ■  ri«'.-!ti  .jf  f 

uid  Nations  Lontlnn,  ITIM,  iiid  prvdico.     For  ttic  OH^n  vt  I.: 

.  Ilri^aut,  r*r)(,  Ui*.     For  Herder  aud  t<w«tii|C  v»  '' '■   ''- 

kn>  Saree,  m  iburc.    Aa  (o  Fcnin,  aee  hli  taMf  C>: 

■■Mm.  17«7. 
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o«h's  Dehigo  ami  Gwlogy.    Just  as  in  the  latter  case  they  had 
obliged  to  8tave  off  a  presentation  of  scientific  truth,  by  the 
words  "  For  Deluge,  see  Flood,"  and  "  For  Flood,  see  Noah,"  so  in 
tbe  former  they  were  obliged  to  take  various  provisional  meas- 
nr«*— some  of  them  comical.    In  1842  came  the  seventh  edition. 
In  this  the  first  part  of  the  old  article  on  philology  which  ap- 
•  third,  fourth,  and  fifth  editions  was  printed,  but  the 
...1  part  was  mainly  cut  out.     Yet  we  find  a  curious 
of  the  continued  reign  of  chaos  in  a  foot-not«  inserted 
{1  ,  disavowing  any  departure  from  orthodox  views. 

1-         ^,  1  tho  eighth  edition.    This  abandoned  the  old 

icle  entirely,  and  in  its  place  was  given  a  history  of  philology 
'  "     '   tare  of  scriptural  doctinnes;  and,  finally,  in  the 

.1  the  ninth  edition,  in  which  Professors  Whitney 
of  Yale  ami  Sievers  of  Tubingen  give  admirably  and  in  short 
t'O.'is  what  is  known  of  phUology,  throwing  the  sacred  theory 
xvird  entirely. 
Such  was  that  chaos  of  thought  into  which  the  discovery  of 
Sanskrit  suddenly  threw  its  great  light.    Well  does  one  of  the 
toT^ratytX  modern  philologists  say  that  this  "was  the  electric  spark 
which  caused  the  floating  elements   to  crystallize  into  regular 
forms."    Among  the  first  to  bring  the  knowledge  of  Sanskrit  to 
Eur\">p©  were  the  Jesuit  missionaries,  whose  services  to  the  mate- 
rial bft8i»  of  the  science  of  comparative  philology  had  already 
>>«f  n  80  great,  and  the  importance  of  the  new  discovery  was  soon 
among  all  scholars,  whether  orthodox  or  scientific.    In  1784 
the  -'•        "      "     ■  ty  at  Calcutta  was  founded,  and  with  it  began 
-;y.    Scholars  strong  and  earnest,  like  Sir  William 
in«i,  Carey,  Wilkins,  Foster,  Colebrooke,  did  noble  work  in  the 
eld.    Light  liad  come  into  the  chaos,  and  a  great  new  orb  of 
was  steadily  evolved. 
The  little  group  of  scholars  who  gave  themselves  up  to  these 
■■.rh  almost  without  exception  reverent  Christians, 
.it  once  by  theologians  as  mortal  foes  of  the  whole 
f t  ■  ijory  of  language.    Not  only  was  the  dogma  of  the 

It  ,,'iiagea  at  the  Tower  of  Babel  swept  out  of  sight  by 

'Viry,  but  the  still  more  vital  dogma  of  the  divine 
i^ia  of  lai'.^UML's.  never  before  endangered,  was  felt  to  be  in 
gince  the  uvuience  became  overwhelming  that  so  large  a 
of  them  had  been  produced  by  a  process  of  natural 


'avoxc  efforts  were  therefore  made,  in  the  supposed  interest  of 
ripturo,  to  discredit  the  new  learning.    Even  such  a  man  as 
'   '    '       '  *'  :t  the  discovery  of  Sanskrit  was  alto- 
iivored  to  prove  that  the  Brahmans 
made  it  up  from  the  vocabulary  and  grammar  of  Greek  and 


438 


THE  POPULAR  SCIENCE  MOyTULT. 


XSD: 

or 


<«t 


Latin.  Others  exercised  their  ingenuity  in  picking  tho  n««r  dis- 
covery to  pieces,  and  still  others  attributed  it  ull  to  tlie  machinA- 
tions  of  Satan. 

Ou  the  other  hand,  the  more  thoughtful  num  in  thf»  Church 
endeavored  to  save  sometliing  from  the  wreck  of  th<  "em 

by  a  compromise.    They  attempted  to  prove  that  H ^   ..->  at 

least  a  cognate  tongue  vnih.  the  original  speech  of  mankind.  If  noc 
the  original  speech  itself;  but  here  they  were  coi 

authority  whom  they  dreaded  most,  the  great  C:.; 

Sir  William  Jones  himself.    His  words  were:  "  I  can  only 

my  belief  that  the  language  of  Noah  i.s  irretrievably  i 

<liUgeut  search  I  can  not  iiud  a  siugle  word  uucti  in  ■ 

the  Anibiau,  Indian,  and  Tartar  families,  bi'foro  the  inlermixtupf 

of  dialects  occasioned  by  the  Mohammedan  conqut-sts.** 

So,  too,  in  Germany  came  full  acknowledgment  of  the  ne 
truth,  and  from  a  man  won  over  to  the  Roman  Catholic  Church* 
■  Frederick  Schlegel.    He  accepted  the  discoveries  in  t' 
^guage  and  literature  of  India  as  final :  he  saw  tlie  mf, 
these  discoveries  as  regards  philology,  and  grouped  lli 
of  India,  Persia,  Greece,  Italy,  and   Germany  undei    i 
afterward  so  universally  accepted — ludoGermnnic. 

It  now  began  to  be  felt  more  and  more,  even  nmc: 
devoted  churchmen,  that  the  old  theological  dognuif*  . 
the  origin  of  language,  as  held  "  always,  everj'whero,  and 
were  wrong,  and  that  Lucretius  and  sturdy  old  St.  Gregory 
Nyssa  were  right. 

But  this  was  not  the  only  wreck.    During;  a^es  the  (rreat  moa 
^  the  Church  had  beeQ  calling  upon  t" 
nmazing  exploit  of  Adam  in  naming  i 
had  brought  before  him,  and  to  accept  the  history  of  ! 
the  light  of  this  exploit.    The  !•:    '     '    ' 
tors,  the  great  divines  of  the  R' 
Protestant,  had   unite<i  in  this  universal  choma.     < 
Alexandria  declared  Adam's  naming  of  the  animali>  vi 
prophetic  gift^    St.  John  Chrysostom  insiatetl  thai  it  was  an  t<vi-, 
dence  of  consummate  intelligence.    Eusebius  held  tha?  -ifiu 

"that  was  the  name  thereof"  implied  that  c-'^'  "•"•  --^^ 

the  real  character  and  description  of  the  anini 

This  view  was  echoed  by  a  multitude  of  i\  ^ti^^S^ 

teenth  and  eighteenth  centuries.  Typical  au — „  ..  '.vft»H| 
great  Dr.  South,  who,  in  his  sermon  on  T)j«j  State  of  Stun  Iw/Drw 
thf  Fall.  1  that  "Adam  came  ii  ^Ifl 

which  81.  y  ajjim-ars  by  bin  v  ^^H 

upon  their  names."  H 

Inth<     '  A 

emiuouc4.  .t^l 
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lo:  '     a  in  onJinnry  to  his  Majesty  Gnorge  II,  in  the  pref- 

•ci'  rk  on  The  Creation  and  Fall  of  Man,  pronounced  the 

whole  theory  "  romantic  and   irrational."     He   goes  on  to  say : 

"T!:     -■       il  of  our  speaking  was  from  God;  not  that  God  put 

iat ,  mouth  the  very  sounds  which  he  designed  he  should 

nse  as  the  names  of  things ;  but  God  made  Adam  with  the  powers 

o/»  man ;  he  ha<l  the  use  of  an  understanding  to  form  notions  iu 

his  mind  of  tho  things  about  him,  and  ho  had  the  power  to  utter 

sounds  which  should  be  to  himself  the  names  of  things  according 

[who  might  think  fit  to  call  them." 

This  echo  of  Gregory  of  Nyssa  was  for  many  years  of  little 

aiL    1'  s  of  philosophy  still  began  with  Adam,  because 

jlyapL..      J  ..r  could  have  named  all  created  things.    There 

ras.  indeed,  one  difficulty  which  had  much  troubled  some  theo- 

i;\'         '  ■         - ,  that  fishes  were  not  specially  mentioned  among 

iig'ht  by  Jehovah  before  Adam  for  naming.    To 

leot  thi«  difilculty  there  was  much  argument,  and  some  theo- 

pan»  laid  stress  on  the  difiBculty  of  bringing  fishes  from  the 

to  tlie  garden  of  Eden  to  receive  their  names ;  but  naturally 

ler  theologians  replied  to  this  that  the  almighty  power  which 

»ted  the  fishes  could  have  easily  brought  them  into  the  garden, 

by  one,  even  from  tho  uttermost  i)arts  of  the  sea.    This  point, 

ifrefnre,  seems  to  have  been  left  in  abeyance.* 

It  had  continued,  then,  tho  universal  belief  in  the  Church  that 
io  names  of  all  created  things,  except  possibly  fishes,  were  given 
Adam  and  in  Hebrew ;  but  all  this  theory  was  whelmed  in 
lin  when  it  was  found  that  there  were  other  and,  indeed,  earlier 
lines  for  the  same  animals  than  those  in  the  Hebrew  language ; 
rially  was  this  enforced  on  sincere  and  thinking  men  when 
tian  discoveries  began  to  reveal  the  pictures  of  animals 
ith  their  names  in  hieroglyphics  at  a  period  earlier  than  that 
"  ' '     -  acred  chronologists  as  tho  date  of  the  creation. 
1  ;     L>f  the  sacred  theory  now  received  its  death- 
low.    Closely  allied  with  the  question  of  the  origin  of  language 
raa  the  origin  of  letters.    The  earlier  writers  had  held  that  let- 

*  For  iIk  <lta;rcr  of  "  ttic  Ultlc  Rjretom  <if  tbo  history  of  the  world,"  bco  Sajcc,  u  aborc. 
Ob  rhjjBM  Stewan't  contention,  sec  Max  MiiUer,  Lectures  on  Language,  pp.  187,  1C8. 
:»m  Jones,  »cc  hl«  Works,  LonJon,  lSi)7,  Part  III,  p.  100.  For  Schlef^el,  tee 
at  itli»T«,  For  su  ciiumious  \\s\  of  great  tbeologiant  from  the  fathort  doirn, 
dwil  ou  till?  tl'iTinu  (no|itniilini  and  wnmlerful  gifts  of  Adiun  on  this  subject,  see 
Turn,  Laa,^jii|c:o  tnil  Lanpia^es.  The  citation  from  Clement  of  Alexandria  U 
B)ic  I,  |L  S3S,  Eco  also  CbrTMstom,  lion.  XIT  in  Genesin.  .\lso,  Eosebius,  Prap. 
Kvw^  XI,  p.  t,  For  tho  two  qnutntious  above  given  from  Shuckford,  nee  The  Creation 
■a4  F4U  of  Man,  Laodon,  1763,  preface,  p.  Ixixiii ;  al«o  hia  Sacred  and  Profane  History 
of  ih*  WgrM,   17"'  "iim  by  ^Vhei'lcr,  London,  1''58.     For  tbo  argument  n- 

gtrUmi  the  AO'-  <he  fishea  to  be  luimed  Into  tho  gnrxlcn  of  Eden,  see 

Hasorj,  Orlgia  xaA  I'M^rcu  of  Letters,  London,  17C3,  pp.  11-10. 
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ters  were  also  a  divine  gift  given  to  Adam ;  but  as  we  go  on  in 
the  eighteenth  century  wo  find  theological  opinion  inclining  to 
the  belief  that  this  gift  was  reserved  for  Moses.  This,  as  vre 
have  seen,  was  the  view  of  St.  John  Chrysostom ;  and  an  eminent 
English  divine  early  in  the  eighteenth  century,  John  Johnson, 
fVicar  of  Kent,  echoed  it  in  the  declaration  concerning  the  alphabet, 
ihat  "  Moses  first  learned  it  from  God  by  means  of  the  lettering 
on  the  tables  of  the  law."  But  here  a  difficulty  arose :  the  biblical 
statement  that  God  commanded  Moses  to  "  write  in  a  book  as  de- 
creed concerning  Amalek  "  before  he  went  up  into  Sinai.  With 
this  the  good  vicar  grapples  manfully.  He  supposes  that  God  had 
previously  concealed  the  tables  of  stone  in  Mount  Horeb,  and  that 
Moses,  "  when  he  kept  Jethro's  sheep  thereabout,  had  free  access 
to  these  tables,  and  perused  them  at  discretion,  though  ho  was  not  ■ 
permitted  to  carry  them  do-wn  with  him."  Our  author  then  asks  ■ 
for  what  other  reason  could  God  have  kept  Moses  up  in  the 
mountain  forty  days  at  a  time,  except  to  teach  him  to  write ;  and 
says,  "It  seems  highly  probable  that  the  angel  gave  him  the 
alphabet  of  the  Hebrew,  or  in  some  other  way  unknown  to  lis  be- 
came his  guide." 

But  this  theory  of  letters  was  soon  to  be  doomed  like  the  other 
parts  of  the  sacred  theory.  Studies  in  Comparative  Philology 
based  upon  researches  in  India,  began  to  be  re-enforced  by  facta 
regarding  the  inscriptions  in  Egypt,  the  cuneiform  inscriptions 
of  Assyria,  the  legends  of  Chaldea,  and  the  folk-lore  of  China, 
where  it  was  found  in  their  sacred  books  that  the  animals  were 
named  by  Fohi,  and  with  such  wisdom  and  insight  that  every 
name  disclosed  the  nature  of  the  corresponding  animal. 

But,  although  the  old  theory  was  doomed,  heroic  efforts  were 
still  made  to  supjiort  it.    In  1788  James  Beattie,  in  all  the  glory 
of  his  Oxford  doctorate  and  royal  pension,  made  a  tremendous 
onslaught,  declaring  the  new  system  of  philology  to  be  "  degrad- 
ing to  our  nature."    He  says  that  the  theory  of  the  natural  devel-     , 
opment  of  language  is  simply  due  to  the  beauty  of  Lucretius'  M 
poetry.    But  his  main  weapon  is  ridicule,  and  in  this  he  shows  ■ 
himself  a  master.    He  tells  the  world,  "  The  following  paraphrase 
has  nothing  of  the  elegance  of  Horace  or  Lucretius,  but  seems  to 
have  all  the  elegance  that  so  ridiculous  a  doctrine  deserves  " ; 

"  Wben  men  ont  of  the  earth  of  old 
A  dumb  and  beastly  vermin  crawled  ; 
For  acorns,  first,  and  holes  of  shelter, 
They  tooth  and  noil,  and  helter  skelter, 
FoQght  fiat  to  fist ;  then  nith  a  club 
Each  learned  his  brother  brute  to  drub ; 
Till,  more  esperienced  grown,  these  cattle 
Forged  fit  aocoutrcmonts  for  battle. 
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At  l»£t  (Lncretttu  saja  and  Creech) 
Tbej  set  their  wits  to  work  on  ipeeeh: 
And  that  their  thoiigbta  might  all  hare  marka 
To  woke  them  known,  these  learned  clerks 
,    Left  off  tbo  trade  of  oraokiDgcrown«, 
And  mannfactarod  Tcrba  and  noona.'" 

But  a  far  more  powerful  theologian  entered  the  field  in  Eng- 
laoii  lo  save  the  sacred  theory  of  language — Dr.  Adam  Clarke. 
H»iras  no  less  severe  against  Philology  than  against  Geology.  In 
ISMfOS  President  of  the  Manchester  Philological  Society,  he  deliv- 
and  &n  address  in  which  he  declared  that,  while  men  of  all  sects 
were  eligible  to  membership, "  ho  who  rejects  the  establishment  of 
,t  we  believe  to  be  a  divine  revelation,  he  who  would  disturb 
peace  of  the  quiet,  and  by  doubtful  disputations  unhinge  the 
of  the  simple  and  unreflecting,  and  endeavor  to  turn  the 
iieary  out  of  the  way  of  peace  and  rational  subordination,  can 
n  no  seat  among  the  members  of  this  institution."  The  first 
itei  'is  declaration  gives  food  for  reflection,  for  it  is  the 

■a  of  two  ideas  which  has  been  at  the  root  of  so 
mudi  Interference  of  theology  with  science  for  the  last  two  thou- 
Mnd  yeara.  Adam  Clarke  speaks  of  those  "  who  i-eject  the  estab- 
B«lmient  of  what  'xce  believe'  to  be  a  divine  revelation."  Thus 
comes  in  that  customary  begging  of  the  question — the  substitu- 
ion  ag  the  real  significance  of  Scripture  of  "  w]iat  we  believe  "  for 

The  intended  result,  too,  of  this  ecclesiastical  sentence  was 
mplo  enough.    It  was,  that  great  men,  like  Sir  William  Jones, 
'Ubrooke,  and  their  compeers,  must  not  be  heard  in  the  Man- 
Philological  Society  in  discussion  with  Dr.  Adam  Clarke 
tions  reganling  Sanskrit  and  other  matters  upon  which  they 
knew  all  that  was  then  known,  and  Dr.  Clarke  knew  nothing. 

But  even  Clarke  was  forced  to  yield  to  the  scientific  current. 

Thirtv  vpars  later,  in  his  Commentary  on  the  Old  Testament,  he 

1^  claims  of  the  sacred  theory  on  a  much  lower  key.    He 

•ji: -iiankind  was  of  one  language,  in  all  likelihood  the  He- 

, .  .  The  proper  names  and  other  significations  given  in  the 

pturo  seem  incontestable  evidence  that  the  Hebrew  language 

original  language  of  the  earth,  the  language  in  which 

ke  to  man,  and  in  which  he  gave  the  revelation  of  his  will 

and  the  prophets."    Here  are  signs  that  this  great  cham- 

growing  weaker  in  the  faith ;  in  the  citations  made  it  will 

fld  he  no  longer  saya  "  is,"  but  "  seems  " ;  and  finally  we 

him  saying,  "  Wliat  the  first  language  was  is  almost  useless 

inquire,  as  it  is  impossible  to  arrive  at  any  satisfactory  infor- 

tion  on  thia  points" 

la  France,  daring  the  first  half  of  the  nineteenth  century,  yet 
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*  For  Johnson's  work,  showing  how  Moses  learned  the  alphabet,  »ee  the  CoUcctioD  of 
Discourses  by  Rot.  John  Johnson,  A.  M.,  Vicar  of  Kent,  Looilun,  1728,  p.  42,  and  the 
preface.  For  Beattie,  see  his  Theory  of  Language,  London,  1788,  p.  08  ;  also  pp.  100, 101. 
For  Adam  Clarke,  see,  for  the  speech  cited,  his  Miscellaneous  Works,  London,  1887  ;  for 
the  passage  from  his  Commentary,  see  the  London  edition  of  18S6,  »ol.  I,  p.  93 ;  for  the  other 
a>aa;;e,  see  Introduction  to  Bibliographical  Misoelhny,  quoted  in  article.  Origin  of  Lio- 
oage  and  Alphabetical  Character*,  in  Methodist  Ma;:azine,  vol.  xv,  p.  2U.  For  De  Donald 
Boc  his  Rccburchcs  Philosophique?,  Part  III,  chap,  il,  De  I'Origine  du  Langagc,  in  (F-nTiw 
Complites,  Pari/i,  1850,  pp.  6'4-78,  pa%nin.  For  Joseph  De  Maistre,  aeehis  (£uvres,  rirnx- 
cllc.i,  1853,  »ol.  i,  Lcj  Soirdcs  de  Saint  Petembourg,  deusiime  entretien,  panim.  For 
Lammenaia,  see  his  (Eurres  Complete?,  Paris,  lS3lJ-'37,  tome  ii,  78-81,  chap,  xr  of  Es»«! 
sur  J'Jadiff^rence  en  Matiire  de  Religion. 
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more  heavy  artillery  was  wheeled  into  place,  in  order  to  make  a 
last  desporato  defense  of  the  sacred  theory.  The  leaders  in  this 
effort  were  the  three  great  Ultramontanes,  De  Maistre,  De  Bo- 
nald,  and  Lammenais.  Condillac's  contention  that "  languages 
wore  gradually  and  insensibly  acquired,  and  that  every  man  had 
his  share  of  the  general  result,"  they  attacked  with  reasoning 
based  upon  premises  laid  down  in  the  Book  of  Genesis.  De 
Maistre  especially  excels  in  ridiculing  the  philosophic  or  scientific 
theory.  Lammenais,  who  afterward  became  so  vexatious  a  thorn 
in  the  side  of  the  Church,  insisted,  at  this  earlier  period,  that 
"  man  can  no  more  think  without  words  than  see  without  light." 
And  then,  by  that  sort  of  mystical  play  upon  words  so  well 
known  in  the  higher  ranges  of  theologic  reasoning,  he  clinches  _ 
his  argument  by  saying,  "  The  Word  is  truly  and  in  every  sense  ■ 
'the  light  which  lighteth  every  man  that  cometh  into  the 
world.'" 

But  even  such  leaders  as  these  could  not  stay  the  progress  of 
thought.  While  they  seemed  to  be  carrying  everything  before 
them  in  France,  researches  in  philology  made  at  such  centers  of 
thought  as  the  Sorbonne  and  the  College  of  France  were  andert 
mining  the  last  great  fortress.  Curious  indeed  is  it  to  find  tha- 
tho  Sorbonne,  the  stronghold  of  theology  through  so  many  cent- 
uries, was  now  made  in  the  nineteenth  century  the  arsenal  and 
stronghold  of  the  now  ideas.  But  the  most  striking  result  of 
the  new  tendency  in  France  was  seen  when  the  greatest  of  the 
three  champions,  Lammenais  himself,  though  offered  the  highest 
church  preferment,  and  even  a  cardinal's  hat,  braved  the  papal 
anathema,  and  went  over  to  the  scientific  side.* 

In  Germany  philological  science  took  so  strong  a  hold  that  its 
positions  were  soon  recognized  as  impregnable.  Leaders  like  the 
Schlegels,  William  von  Humboldt,  and,  above  all,  Franz  Bopp 
and  Jacob  Grimm,  gave  such  additional  force  to  scientific  truth 
that  it  could  no  longer  be  withstood.  To  say  nothing  of  other 
conquests,  the  demonstration  of  that  great  law  in  philology  which 
beai'3  Grimm's  name  brought  home  to  all  thinking  men  the  evi- 
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volution  of  language  lias  not  been  determined  by 

J. ..,«.,  utterances  of  Adam  in  naming  the  animals  which 

^ivah  br<3Ught  before  him,  but  in  obedience  to  natural  law. 

Prup.  a  few  devoted  theologians  showed  themselves  willing  to 

,  a  forlorn  hope ;  and  perhaps  the  most  forlorn  of  all  was  that 

10,  led  by  Dr.  Gottlieb  Christian  Kayser,  Professor  of  Theol- 

■!it  University  of  Erlangen.    He  did  not,  indeed, 

.  claim  that  Hebrew  is  identical  with  the  primi- 

I  tongue,  bnt  bo  insists  that  it  is  nearer  it  than  any  other.    He 

loishes  the  two  former  theological  strongholds — first,  the 

I  Uiat  languago  was  taught  by  the  Almighty  to  Adam,  and, 

,  that  the  alphabet  was  thus  taught  to  Moses — and  falls  back 

bn  p<«jtion  that  all  tongues  are  thus  derived  from  Noah,  giv- 

t  w  an  o.xumple  the  language  of  the  Caribbees,  and  insisting 

it  was  evidently  so  derived.    What  chance  similarity  in 

his  botwoon  Hebrew  and  the  Caribbee  tongue  he  had  in  mind 

)«iit  finding  out.    Ho  comes  out  strongly  in  defense  of  the 

account  of  the  Towor  of  Babel,  and  insists  that  by  the 

ibolical  expression  '  Qod  said,  Let  us  go  down,'  a  further  nat- 

ipheaomeuon  is  intimated,  to  wit,  the  cleaving  of  the  earth, 

the  return  of  the  dispersecl  became  impossible — that  is 

f through  a  new  or  not  universal  flood,  a  partial  inundation 

t«5niporary  violent  separation  of  great  continents  until  the 

'    .•overy."    By  these  words  the  learned  doctor 

■',-_       -  than  the  separation  of  Europe  from  America. 

But  while  at  the  middle  of  the  nineteenth  century  the  theory 

■'  -'in  and  development  of  language  was  upon  the  conti- 

Ittrod  as  settled,  and  a  well-ordered  science  had  there 

OTjftj^i  from  the  old  chaos.  Great  Britain  still  held  back,  in 

of  the  fact  that  the  most  important  contributors  to  the 

CO  wore  of  British  origin.    Leaders  in  every  English  church 

l*?ct  viod  with  each  other,  either  in  denouncing  the  encroach- 

Bt«  of  the  science  of  language  or  in  explaining  it  away. 

iBnt  a  now  epoch  had  come,  and  in   a  way  least  expected. 

lo  most  notable  efTort  in  bringing  it  in  was  made  by 

...ian,  afterward  Cardinal  Archbishop  of  Westminster. 

i  \%  ono  of  the  best  examples  of  a  method  which  has  been  used 

t  during  the  latest  stages  in  nearly  all  the 

theology  and  science.    It  consists  in  stat- 

.with  much  apparent  fairness,  the  conclusions  of  the  scientific 

iea,  a»i1    '  king  the  astounding  as.sertion  that  the 

i  hiM  al  V  1  them  and  accepts  them  now  as  "  addi- 

)fn  of  the  truth  of  Scripture"    A  little  juggling  with 

lie  amalgamation  of  texts,  a  little  judicious  suppres- 

imaginative  deduction,  a  little  unctuous  phrasing, 

the  thing  id  done.    One  great  service  this  eminent  Catholi<" 
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champion  undoubtedly  rendered :   by  thia  flurkno'wlcdgiUL'at  wT 
widely  spread  in  Lis  published  lectures,  ho  made  it  imposEiblv  for 
Cutholica  or  Protestants  longer  to  resist  the  main  conclusions  of  | 
science.    Henceforward  we  only  li  ""     '     ■ 

appearances,  and  those  only  by  m^ 
cretion. 

On  both  sides  of  the  Atlantic,  down  lo  a  n 
these  efforts,  but  we  see  no  less  clearly  that  ; 
destructive.     Yet  out   of   this  chaos  among  Ev 
peoples  the  new  science  began  to  develop  stc.-vl  • '  i 

Attempts  did  indeed  continue  here  and  thcri'  i  ■  ••.''    ;*  . 
theory.    Even  as  late  as  1859  we  hear  the  eminout  P' 
divine,  Dr.  John  Camming,  from  his  pulpit  in  Lot-''  • 
of  Hebrew  as   "that  magnificent  tongue — that  ■ 
from  which  all  others  are  but  distant  and  ■ 

But  the  honor  of  producing  in  the  li the] 

most  absurd   known   attempt   to  prove  Hebrew  the  primitJTBJ 
tongue   belongs  to  the  youngest  of  the  coi-'  Austr&li&. 

In  the  year  1857  was  printed  at  Melbourne  i  rimnpb  of 

Truth,  or  a  Popular  Lecture  on  the  Origin  of  Languages,  by  B^ 
Atkinson,  M.  R.  C.  P.  L. — whatever  that  may  mean.    In  thLs  work. 
starting  with  the  assertion  that "  the  Hebrew  was  the  prhxuuy 
stock  whence  all  languages  were  derived,"  the  author  stAtcs  that  i 
Sanskrit  is  "a  dialect  of  the  Hebrew,"  and  -'    '  '  ~  ''  -t  "the' 
manuscripts  found  with  mummies  agree  prt'  ■  p  Chi^  \ 

nese  version  of  the  Psalms  of  David."    It  all  sounds  \\  in  i 

"Wonderland.    Curiously  enough,  in  the  latter  part  «ji  -.-..r.  .■..•k, 
evidently  thinking  that  his  views  would  not  give  him  anthority 
among  fastidious  philologists,  he  says,  "Agr  a- 

sent  to  the  foregoing  statements  arises  in  our  1;       .  ...  ^..    ... .  uje 

inspiration  of  the  Mosaic  account  of  the  creation  of  the  worMJ 
and  of  our  first  parents  in  the  garden  >  *   ~  f  ^'^^rf 

interesting  light  is  thrown  upon  the  auti  itlivH 

its  promulgation  by  his  dedication ;  ho  says  that, "being  porsnodcd  1 
fi        ••:  ■      1  ought  t.    •     -     ■        ■<,.•■       '     ■  -y^A 

d.  iti.se  "to  I  ''MJ 

It  the  time  Governor  of  Victoria.  fl 

Still  another  curious  sxirvival  is  .sron  jn  a  v.orK  ^H 

as  late  as   1885,  at   Edinburgh,  by   Willinm  ^| 

A.,  Ph.  D.,  M.  D.    The  author  thinks  J 

mndant  evidence  to  prove  that  "  Jehovaii,  1 1  i  H 

the  Gi>dhead,  wrote  the  first  chapter  of  G<:'ne.<<  i^| 

and  that  this  is  the  manner  by  which  be  t  H 

Adam;  and  th"^  ^''m  was  tmi'-''''  •"■»  ""i-"  »•  i^| 

and  write  by .  ,  the  Di  ^| 

Le  got  waa  fn>in  tho  Orst  chapter  uf  Guaubi&"    lie-  goc*  ua  W  ^H 
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"Jehovah  wrote  these  first  two  dociiments;  the  first  containing 
the  history  of  the  Creation,  and  the  second  the  revelation  of 
man's  nMlumptioa,  .  .  .  fur  Adam's  and  Eve's  instruction ;  and  it 
ifl  evident  that  he  wrote  them  in  the  Hebrew  tongue,  because 
thai  was  the  language  of  Adam  and  Eve."    But  this  was  only  a 

E lower  out  of  sesiaon. 
And  finally  in  these  latter  days  Mr.  Gladstone  has  touched  the 
Dbjpct.    With  that  well-known  facility  in  believing  anything  he 
r  1  believe,  which  he  once  showed  in  his  connection  of  Nep- 

'  ident  with  the  doctrine  of  the  Trinity,  he  floats  airily 

the  impossibilities  of  the  original  Babel  legend  and  all 
-I  of  science,  makes  an  assertion  regarding  the  results 
I  ,  -  -  -^j  which  no  philologist  of  any  standing  would  admit, 
and  then  escapes  in  a  cloud  of  rhetoric  after  his  well-known 
f  '  "  This,  too,  must  be  set  down  simply  as  a  survival ;  in  the 
1  i  -iles  as  elsewhere  the  truth  has  been  established.    Such 

nii-ij  as  Max  MfiUer  and  Sayce  in  England;  Steinthal,  Schleicher, 
Wo'f'  ''  I  Abel,  and  a  host  of  others  in  Germany;  Ascoli  and 
Dc  <  ■  is  in  Italy ;  and  Whitney,  with  the  scholars  inspired 

by  him,  in  America,  have  carried  the  new  science  to  a  complete 

t- '^■.    The  sons  of  Yale  University  may  well  bo  proud  of  the 

r  ■.  this  old  Puritan  foundation  was  made  the  heudcjuarters 

"  American  Oriental  Society,  which  has  done  so  much  for  the 
li  .>vU  iu  tliis  field.* 

It  may  be  instructive,  in  conclusion,  to  sum  up  briefly  the  his- 
tory of  the  whole  struggle. 

Firet,  as  to  the  origin  of  speech,  we  have  in  the  beginning  the 
whole  Church  rallying  around  the  idea  that  the  original  language 
was  "'  "  ;  that  this  language,  even  including  the  merlifeval 
rabb  ,  inctuation,  was  directly  inspired  by  the  Almighty; 

that  Adam  was  taught  it  by  God  himself  in  walks  and  talks ;  ami 
that  all  other  languages  were  derived  from  it  at  the  "  confusion 
of  BabeL" 

■  Next,  we  see  parts  of  this  theory  fading  out :  the  inspiration  of 
■*.._,  I :.:  .,1  points  begins  to  disappear ;  Adam,  insteaid  of  being 
It  ly  by  God,  ia  "  inspired  "  by  him. 

■  Then  comes  the  third  stage:  advanced  theologians  endeavor 

■O''" '"i^e  on  the  idea  that  Adam  was  "  given  verbal  roots 

Mud  ix)wer." 

~     FiuAlly,  in  our  time,  we  have  them  accepting  the  theory  that 

yw^nage  is  the  result  of  an  evolutionary  process  in  obedience  to 

B    'Fbr  Hr.  aiad«tono'«  ttew,  eee  hi»  Impregnable  Rock  of  Holy  Scripture,  London,  1890, 

H^  Ml  ■(  ipy.    Tbf  pauajre  ooonccting  die  tridont  of  Xcptune  with  the  Trinity  is  in  bis 

^Jn^atoi  MvftdL    To  any  Aniaicttn  boy  who  eecs  how  ineriublr,  both  uraong  Indian  and 

,  tl>«  fltVcpcw  Uku  thlj  throe-proDgeU  form,  this  attcr&uce  of  Mr.  Glad- 
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lawy  more  or  less  clearly  ascertained.    Babel  Uius  tas-  s  \\a 
quietly  among  the  sacred  myths. 

Secondly,  as  to  the  origin  of  •vrriting,  we  bare  the  moro  cm! 
nent  theologians  at  first  insisting  tliat  Ood  tangbt  A  '-—   ' 
write ;  next  we  find  them  gradually  retreating  from  this  ; 
but  insisting  that  writing  was  taught  to  the  world  by  >»t 
After  the  retreat  from  this  position,  we  find  them  insisting  thai 
was  Moses  whom  God  taught  to  write.    But  scioiiU/ir  mode*  ai 
tliDUght  still  progressed,  and  we  next  have  iufluf; 

agreeing  that  writing  was  a  Mosaic  invention  ;  thi .     . 

another  theological  retreat  to  the  position  that  writing 

Lpost-Mosaic  invention.    Finally,  all  the  positi' 
save  by  some  few  skirmishers  who  appear  nu\. 
horizon,  making  attempts  to  defend  some  subtle  method  of 
porating  the  Babel  myth  into  modern  science. 

Just  after  the  middle  of  the  nineteenth  centnry  a  new 
of  theological  defense  appears.    It  is  that  which  w  seen  io 
history  of  almost  every  science  after  it  has    •  ■       ^-n-  '  - 
its  way  through  the  theological  perioil — the  i 
:ientific  discoveries  in  question  are  nothing  new,  but  liave 

'always  Ijeon  known  and  held  by  the  Church,  and  that  ♦'"■'•  ' 
substantiate  the  position  taken  by  the  Church.    This  i 
tiou,  which  always  betokens  the  last  gasp  of  thcoL 
to  science,  was  now  echoed  from  land  to  land,    i.. 
given  forth  by  a  divine  of  the  Anglican  Church. 
Prait,  of  Calcutta,    He  gives  a  long  list  of  ■ 
who  had  done  most  to  destroy  the  old  super n 
guage,  reads  into  their  utterances  his  own  wishes,  and  then 

^claims,  "  So  singularly  do  their  lalxtrs  confirm  tho  litdral  truth 
Jcripture." 

Two  years  later  this  contention  is  echoed  from  the  Amc^ric 
Presbyterian  Church,  and  Dr.  B.  W.  Dwight,  havi 
as  "  infidtfls"  those  who  liavo  not  incorporatt>d  in 
the  literal  acceptance  of  Hebrew  legend,  d.    !;  n      •!, 
nology,  ethnography,  and  etymology  have  all  itr«-u  • 
vain  to  make  them  contradict  the  Mosaic  account  i 
histiiry  of  man."    Twelve  years  latf^r  another  echo  ■ 
thy  Roman  Catholic  Church,    Tho  Rev.  Dr.  Baylee,  i  . 
the  College  of  St.  Aidan's  in  England,  declart*.  "With  reiranl 
the  varieties  of  human  1 

tongues  is  receiving  dail; . 

orios  in  comparative  philology."    And  thus  i«  e«ho«d 
rear  (Iftro)  from  tho  United  Pf.    '  '        '" 

rhen  Dr.  John  Eadie,  Professor  ■ 

,  declares  that  "oomporative  philology  luui  cctabliithed 
cle  of  Babel," 


wa 
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A  ukill  in  theology  and  casuistry  so  exquisitely  developed  as 
to  permit  sucli  assertions,  and  a  faith  so  robust  as  to  warrant 
Bitiir  acceptance,  leave  certainly  nothing  to  be  desired.  But  how 
■Meless  these  contentions  are  is  seen,  tirst,  by  the  simple  history 
■f  the  attitude  of  the  Church  toward  this  question ;  and,  secondly, 
By  the  fact  that  comparative  philology  now  reveals  beyond  a 
^Mbt  that  not  only  is  Hebrew  not  the  original  or  oldest  lan> 
^Hhe  npon  earth,  but  that  it  is  not  even  the  oldest  form  in  the 
Hrmitic  group  to  which  it  belongs.  To  use  the  language  of  one 
Hf  the  most  eminent  modern  authorities,  "It  is  now  generally 
McogniztKl  that  in  grammatical  structure  the  Arabic  preserves 
^^^1  more  of  the  original  forms  than  either  the  Hebrew  or 
■bate." 

■  Science  places  inexorably  the  account  of  the  confusion  of 
litognee  and  the  dispersion  of  races  at  Babel  among  the  myths. 
B  A  more  complete  relinquishment  of  the  old  contention  is  made 
1^  Archdeacon  Farrar,  Canon  of  Westminster.  With  a  boldness 
vhich  in  an  earlier  period  might  have  cost  him  dear,  but  which 
Beritti  praise  even  in  this  time  for  its  courage,  ho  says :  ''  For  all 
■poaooers  except  that  portion  of  the  clergy  who  in  all  ages  have 
^oeo  found  among  the  bitterest  enemies  of  scientific  discovery, 

these  considerations  have  been  conclusive.  But,  strange  to  say, 
Aerc,  na  in  bo  many  other  instances,  this  self-stylud  orthodoxy — 
Boro  orthodox  than  the  Bible  itself — directly  contradicts  the  very 
■criptarcs  which  it  professes  to  explain,  and  by  sheer  misrepre- 
■Bntation  succeeds  in  producing  a  needless  and  dejdorable  collision 
Bitwoen  the  statements  of  Scripture  and  those  other  mighty  and 
Hkrtein  tmths  which  have  been  revealed  to  science  and  humanity 
Is  Ihcir  glory  and  reward." 

H  Still  another  most  honorable  acknowledgment  was  made  in 
^moricft  through  the  instrumentality  of  a  di\'ine  of  the  Methodist 
^■rfftcopal  Church,  whom  the  present  generation  at  least  will  hold 
^^Hmor,  not  only  for  his  scholarship,  but  for  his  patriotism  in 
^^Barkest  hour  of  his  country's  need — John  McClintock.  In  the 
^Hfifle  on  Language,  in  the  Biblical  Cycloptedia,  edited  by  him 
anil  the  Rev.  Dr.  Strong,  which  appeared  in  1873,  the  whole  sacred 
\  tJitvry  is  quietly  given  up,  and  the  scientific  view  accepted.* 

I  •  Far  Ea/mt,  tee  his  work,  Tcber  die  tTrsprache,  odor  ilbcr  cine  Bchauptiing  Mosia,  dM» 
I  tOt  (iprarbvD  der  Wolt  TOD  rioer  einzi|;?ii  dor  No«chi8chrn  nbstiiniincn,  Erlangen,  1840, 
I  It!  Pin ;  Me  e>p«dAl1;  pp.  S,  80,  9S,  1 1 2.     For  WUeman,  tee  bis  Lectures  od  the  Connoc- 

■  »i«  livtwcvn  8<riaiioc  and  Rcrealcd  Religion,  London,  1888.     For  examples  trpical  of  titj 

■  buijIb  tklf  ftnld,  sec  the  Works  of  Pratt,  1856;  Dwight,  18S8;  Junieson,  I8S8.     For 

■  .ri..;,..,  ».  .,„  Cuwmlng,  see  his  Great  Tribulation,  London,  1859,  p.  4 ;  sec  also  hit 
I  :  to  b4  und^rmtooti,  London,  IBdt,  p.  48.  For  an  admirable  lummar;  of  tbe 
r    "->  ri  ih*  KT«M  modem  philologists,  and  a  roost  careful   ostimale  of  the  conrliisiana 

*«irf,  see  Prof.  WhltnoT's  article  on  Philology  In  the  Encrclopirdia  BritJtnnicii.     A  C"py 

■  <(  It  AtklMoa'a  tnok  U  In  the  lUrrard  College  Library,  it  having  been  presented  by  tbe 
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It  may,  indeed,  be  ncrw  fairly  said  that  the  thirV'""  l'-->'i'-— =    ' 
theology  have  come  to  accept  the  conclusions  of  si 
the  origin  of  language,  as  against  the  old  e^  u*  by  luyUi 

and  legend-  The  result  has  been  a  blessing  ....  .  u  «cience  ftn<i 
to  religion.  No  harm  has  been  done  to  religion :  trbnt  has  been 
one  is  to  release  it  from  the  clog  of  theoi  ■  ng  men 

could  no  longer  be  maintained.    No  u „      :    -  bccoma. 

of  the  naming  of  the  animals  by  Adam,  the  origin  of  the  name  o2 
abel,  the  fears  of  the  Almighty  lest  mon  might  climb  up  int 
8  realm  above  the  firmament,  the  confusion  of  tongues  and  thfl 
dispersion  of  nations ;  the  essentials  of  Christianity,  aa  taught 
its  Blessed  Founder,  have  simply  been  freed,  by  comparative  phiJ 
lology,  from  one  more  great  incubiis  and  incumbrance,  and  h»^ 
therefore  been  left  to  work  with  more  power  upon  the  hearts, 
minds,  and  conduct  of  mankind.  ^ 

Nor  has  any  harm  been  done  to  the  Bible.    On  <he  coTitmrj,  i^H 
has  been  made,  by  this  new  divine  revelation  thr*  ,  all 

the  more  precious  to  us.    In  these  myths  and  i  ,s,  ...^  c„.;ghtj 
from  earlier  civilizations,  we  see  an  evolution  of  the  most  im 
portant  religious  and  moral  truths  for  our  race.    Mjrtb,  \ege\ 
and  parable  seem,  in  obedience  to  a  divine  law,  the  necessary  set 
ting  for  these  truths,  as  they  are  successively  evolved,  ever 

her  and  higlu'r  forms.    What  ni:!  "  n  that  we  h«T 

Bome  to  know  that  the  accoimts  oi  aid  many  Cftfl 

events  in  the  sacred  books  were  remembrances  of  lorD  obtaim 
from  the  Chaldeans?    What  matters  it  tV       '     '        ''  ' 
of  Joseph  is   found   to  bo  in   part  dorr*  in 

romance,  of  which  the  hieroglyphs  may  still  bo  scon  t    Wbal 
matters  it  that  the  story  of  David  and  Ooliuth  ■  ■  •      ''"  ■  nni 
that  Samson,  like  so  many  men  of  strength  in 
is  probably  a  sun-myth  ?    Wliat  matters  it  that 
of  high  duty  in  the  chiUlhood  of  tlie  world  is  eiu. .■.^..  >.  .^ 
quaint  stories  as  those  of  Jonah  and  BaLiam  ?    The  more 
realize  these  facts  the  richer  becomes  that  great  body  of  literat 


Trustees  of  tlie  Public  Lthr«r7  of  VictorU.     For  O»llow«y,  »m  hi*  PMIaM^bj  «|  dM 
Crcatioo,  EillDbur;;h  and  Lonilon,  t88S,  pp.  11,  SS8,  S39,  44A.    For  rttklkn  tram  I 
eve  Ills  Verbal  Inspiration  the  True  Characteristic  of  God'i  Doly  Wonl,  Lcmdon, 
M,  anil  el.^cwlicrc.     For  Archdeacon  Pratt,  toe  hl«  "-■  "  lene*  aot  ■!  Ta 

Lonilnn,  1850,  p.  B5.     For  the  citation  fruin  Dr.  I  leal  CycbfJIo,  1 

don,   1870,  p   M.     For  Dr.  Dwlphl,  ae*  The  New  •  »U~ 

thcoloftlcol  article  rcfrrrod  to  ni  pHtlnr  up  the  oacr,  [•lUt- 

cil,  T)imlo(tU-ttl,  ami  Gc«lc-'i  roture,  pri\  r.  iu^  ilcCUBt«c^j 

anil  Jau><->  Strtinj:,  Nc«  Yntl..  t.  v,  p.  S)t8.  .r  a<  on  euUer 

Tolopment  than  Hebrew,  a*  well  a«  for  mnrh  otiirr  voliiahle  latonnatiM  os  lh«  i 
rocenllr  raited,  tee  artldo  Ui-hraw,  \>f  W,  R.  Bniitfa,  la  lb«  Ulwt  wUUoii  of 
olopa<d!a  Britanoiea.    For  qnotatJoa  froa  OiaOD  ffomir,  m«  his  l«agu«g*  u<l  ] 
1878,  pp.  6,  7. 
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brought  together  within  the  covers  of  the  Bible.  What  matters 
it  that  those  who  incorporated  the  Creation  lore  of  Babylonia  and 
Iher  Oriental  nations  into  the  sacred  books  of  the  Hebrews, 
^ixwl  it  with  their  own  conceptions  and  deductions  ?  What 
»tt«ins  it  that  Darwin  changed  the  whole  aspect  of  our  Creation 
ij'ths;  that  Lyell  and  his  compeers  placed  the  Hebrew  story  of 
eAtiun  and  of  the  Deluge  of  Noah  among  legends  ;  that  Coper- 
Icus  pat  an  end  to  the  literal  acceptance  of  the  standing  still 
the  sun  for  Joshua;  that  Hallcy,  in  promulgating  his  law  of 
jmebi,  put  an  end  to  the  doctrine  of  signs  and  wonders ;  that 
inel,  in  showing  that  all  insanity  is  physical  disease,  relegated 
tho  realm  of  mythology  the  witch  of  Eudor  and  all  stories  of 
»moDiuo4iI  possession;  that  the  Rev.  Dr.  hJcliaff,  and  a  multi- 
ido  of  recent  Christian  travelers  in  Palestine,  have  put  into  the 
liin  of  legend  the  story  of  Lot's  wife  transformed  into  a  pillar 
■  salt :  that  the  anthropologists,  by  showing  how  man  has  risen 
'-re  from  low  and  brutal  beginnings,  have  destroyed  the 
icological  theory  of  "  the  fall  of  man"  ?  Our  great  body 
socrtM]  literature  is  thereby  only  made  more  and  more  valuable 
I  UB :  more  and  more  we  see  how  long  and  patiently  the  forces  in 
^e  universe  which  make  for  righteousness  have  been  acting  in 
Bfl  npon  mankind  through  tho  only  agencies  titted  for  such  work 
the  earliest  ages  of  the  world — through  myth,  legend,  parable, 
am. 


THE  DEVELOPMENT  OF  AiMERICAN  INDUSTRIES 
SINCE  COLUMBUS. 

III.  IRON-SMELTING  BY  MODERN  METHODS. 

Bt   WILLIAM   F.   DCKFEE,   Ekoikeeb.  , 

'HUS  far  in  these  papers  we  have  dealt  only  with  iron  smelted 

by  charcoal,  and,  in  fact,  up  to  the  year  18.30,  there  had  been 

■    ■  ■'■  1iat«'ver  to  utilize  either  anthracite  or  bituminous  coal 

/  se.    In  regai'il  to  the  use  of  mineral  coal  Swank  quotes 

follows  from  a  letter  datetl  March  18,  1835,  from  the  acting  com- 

'    '   •  Pennsylvania  Society  for  the  Promotion  of  Internal 

t.stoWilliam  Strikeland.whowas its Euro{>ean  agent: 

^No  improvements  have  been  ma<le  here  in  it  [the  manufacture  of 

'thin  the  la.'^t  tliirty  years,  and  the  use  of  hifuminous  and 

.'■  coal  in  uur furnaces  isnhsoUitchj  andenlirehj  utiknown, 

Lttempts.  and  of  the  most  costly  kind,  have  been  made  to  use  the 

'he  western  part  of  our  State  in  tho  production  of  iron. 

-  have  been  constructed  according  to  the  plan  said  to  be 

itt  -  and  elsewhere  ;  persons  claiming  experience  in 

It  ■•  ^: .0  lieon  employed ;  but  all  has  been  unsuccessful." 

rot  sxrruL — 81 
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lu  the  year  1835  the  Franklin  Institute  offered  a  gold  medal  "to 
the  person  who  shall  manufacture  in  the  United  States  the  great- 
est quantity  (A  iron  fruui  the  ore  during  the  year,  using  no  other 
fuel  than  anthraeito  coal,  the  quantity  tu  be  not  less  than  twenty 
tons."  This  medal  was  never  awarded,  and  it  is  fair  to  presume 
that  the  required  quantity  of  iron  was  not  manufactured  by  any 
one  jjorsuu  in  18;J5  l»y  "using  no  other  fuel  than  anthracite  coal." 
Nevertheless,  there  is  abundant  evidence  to  prove  that  from  the 
year  18;W  to  the  year  1840  there  were  a  number  of  attempts  to  use, 
mineral  fuel  for  the  smelting  of  iron-ores. 

The  most  successful  of  these  ex])erinients  was  tried  at  Potts- 
ville.  Pa.,  and  the  works  were  called  the  Pioneer  Furnace.  It  was 
built  for  Bm-d  Patterson,  by  William  Lyman,  of  Boston,  and  blast 
was  unsuccessfully  applied  July  10,  is:j!»,  but  the  furnace  was 
finally  successfully  blown  in  by  Benjamin  Perry,  October  10, 1830. 
and  produced  twenty  -  eight  tons  per  week  of  good  foundrj' 
iron.  "  This  furnace,"  say  Bishop,  "  made  a  continuous  blast  of 
ninety  days,  and  secured  for  its  proprietor  a  premium  of  $.5,0(Xi 
which  had  been  subscribed  by  citizens  of  the  State."  On  June  6, 
18;J9,  Mr.  David  Thomas,  who  had  been  associated  with  Mr.  George 
Crane  in  making  pig  iron  with  anthracite  coal  at  Yniscedwin,  in 
Wales,  arrived  in  America,  and  on  July  Dth  of  the  same  year  he 
commenced  the  erection  of  the  lirst  furnace  of  the  Lehigh  Crane 
Iron  Company  at  Catasauqua,  Pa.  This  furnace  was  successfully 
blown  in  by  him  on  the  ;Jd  of  July,  1840,  and  the  first  "  cast"  was 
made  on  July  4th.  The  furnace  was  provided  with  a  hot  blast, 
and  was  blown  by  water  power  dei-ived  from  the  Lehigh  Canal. 
This  enterprise  was  a  success  from  the  start,  the  furnace  producing 
fifty  tons  of  good  foundry  iron  per  week,  aud  it  continued  to  be 
profitably  operated  until  187i>,  when  it  was  torn  down.  Notwith- 
standing tlie  fact  that  there  were  several  pr(»mising  experimental 
attempts  to  smelt  iron  with  anthracite  coal  prior  to  the  erection  of  ft 
furnace  at  Catasauqua  >)y  Mr.  Thomas,  yet  this  furnace,  from  it*  ■ 
large  initial  output  (as  measured  by  the  ]n"actice  of  the  time)  and 
continuous  o])eration,  and  the  fact  that  it  pointed  out  clearly  tho 
essential  requisites  of  success  in  smelting  with  anthracite  coal- 
viz.,  large  capacity  of  furnace,  supplied  with  abundance  of  blast  at 
a  high  temperature  * — may  fairly  be  considered  the  first  furnace  in 
America  that  achieved  a  satisfactory  commercial  success  in  mak- 
ing iron  with  anthracite  as  a  fuel.  From  his  success  in  the  erec- 
tion and  operation  of  this  furnace,  and  subsequent  life-long  iden- 
tification with  the  manufacture  of  anthracite  }iig  iron,  on  a  scale 
far  sur|iassing  any  of  his  contemporaries,  Mr.  Thomas  is  fairly 
entitled  to  be  called  the  father  of  the  anthracite  iron  industry  of 

The  "hot  biMt"  wns  invented  hv  James  Beaumont  Nell»on,  of  Glngpow,  in  1818. 
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tierii».     Ho  died  at  Catasauqua  ou  June  20, 1882,  in  his  eighty- 

fhth  year. 

Fig.  31  la  a  view  of  the  first  furnace  erected  at  Catasauqua  by 
Mr.  Thomivs.*  This  furnace  wa.s  about  forty  feet  square  at  the 
ha.*)',  and  forty  feet  high  ;  it  was  twelve  feet  internal  diameter  at 
boshos,"  and  was  lined  with  nine-inch  fire-brick  brought  from 

iwii,  iu  Wales.  The  hearth  was  four  feet  square.  At  first  the 
|hot-blti8t  stoves  "  were  ou  the  gi-ouud  and  tired  with  coal ;  they 

ere  three  in  number,  and  each  contained  two  "  bed  pipes,"  con- 

cted  by  ten  semicircular  "  siphon  pipes."    Each  "  stove  "  had  a 

rt'-grate  at  one  end,  and  at  the  other  was  a  chimney  provided 


li^  ^^ 


'^^w^ 
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[»ith  a  damper  at  its  top.  The  gas  escapetl  freely  at  the  "tunnel- 
'•ftd,"  and  was,  of  course,  wasted.  The  first  Vtlowing  machinery 
Ifomprised  a  "  breast "  water-wheel,  twenty-five  feet  long  and 
ll»«lvfi  feet  in  diameter ;  this  operated  two  blowing  cylinders  five 
If^l  in  (liaint'ter  and  six  feet  stroke.  At  first  the  pressure  of  blast 
jwiis  only  ft})(,ut  a  pound  and  a  half,  but  the  following  year 
ItDnther  water-wheel  of  the  same  size  was  added,  after  which  the 
of  blast  was  increased  to  two  pounds  and  a  lialf  per 
inch.     The  head  and  fall  of  the  water-supply  was  eight 


'Olflftnt  Inqulrr  failnl  to  diM-orcr  any  photoernph  or  eofmrinK  of  thii<  furnace;  hut 
<  pluu  anil  <?levat!mi!i,  coiu^iined  witli  explanatory  information  kincJlT  fiirnisliod 
riiBA,  E?q.    i'upprinliinJpnl  uf  the  Tlioiiia»  Iron  Works,  TIokendAuqua,  Pa., 
itifonimtion  obtained  from  Oliver  Willinins,  Esq.,  Prtaideni  of  Cntasaiiqua 
[jlAauiaclaiir  during  a  visit  to  the  «ite  of  the  old  fumacf.  a  pen-anil-ink  draw. 

trr,  from  wlileli  the  ahnrc  ciiRmTiug  wasi  reduocd.     It  is  said  lo 
tuitrj  tatrta  Idea  of  tiic  furnace  nnd  It?  iiurroundiugv. 
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feet,  the  "head-race"  taking  its  water  from  above  ui 
eiti^  the  furnace,  ami  the  "  tail-race  "  disdiargiug  in; 
level  of  the  canal,  below  the  lock.    With  one  WBtcr-wbeol  ll 
"make  "of  iron  was  only  about  twenty-five  to  thirty  t   ■ 
week,  but  with  the  second  wheel  the  production  was  in<T 
upwani  of  forty  tons,  varying,  of  course,  with  the  ■  n  o| 

thf  wat^r-sujiply,  and  aoinotimes  reaching  sixty  to  gt->.  ,,. , 
In  years  afterward  this  furnace,  ^vith  still  more  powerful  blowin| 
madiinery,  made  one  hundred  anil  seventy-two  tons  of  iron  in 
week.    The  furnace  was  filled  by  a  water  hoist,  consisting  of  twa 
"  tubs"  about  six  feet  square,  suspended  to  a  chain  piistdng  over  i 
large  pulley  at  the  top  of  the  hoist  tower ;  the  tops  of  these  tub 


Fio.  Z'i.—K  CuAaooAL  Dlaki-Fchxacs. 

corewMi  and  formed  platforms  on  which  (Iv  t-— •■  >«'i  "-.f 
raise*!.    By  letting  the  watt-r  out  of  the  tub  that 
.the  bottom  of  the  tower,  the  weifrht  of  water  in  t' 

rcftujwMl  it  to  descend,  thus  raisint'  *' '^^r  tub  wi...  ..    . 

order  to  operate  this  hoist,  it  Wii  iry  to  hare  a  w^ 

ply  nt  tU»  top  of  tho  furnace  to  U\l  the  tub  that  wm  at  tlM)  t^l' 
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Irst  nothing  but  the  coal  was  dumped  into  the  furnace,  the 
|uud  iimustone  being  charged  with  iron  pans  similar  to  the 
lot«  formerly  used  at  charcoal  furnaces ;  the  limestone  was 
ten  quite  small. 

Lfter  tho  success  of  this  furnace  was  assured,  furnaces  in 
Ich  mineral  fuel  (either  anthracite  or  coke,  or  a  mixture  of  the 
[>,  with  an  occasional  use  of  raw  bituminous  coal)  was  exclu- 
Jy  uucd  rapidly  increased.     Various  changes  and  improve- 
»t8  naturally  took  place  as  time  passed  and  experience  was 
hihI  ;  but  year  by  year  the  volume  of  iron  smelted  by  mineral 
,  increased  relative  to  that  made  by  charcoal,  until  in  1889  it 
ched  the  grand  total  of  7,871,779  tons,  while  "the  make"  of 
I  charcoal  furnaces  amounted  to  but  044,300  tons.* 
[Notwithstanding  the  practical  demonstration  by  David  Thom- 
rlhat  mineral  coal  could  be  successfully  used  for  smelting  iron, 
charcoal  furnaces  continued  to  be  built.    The  general  ajjpearance 
[bucIi  furnaces  as  were  erected  during  the  fifteen  years  follow- 
;  tlio  year  1840  is  well  represented  in  Fig.  3a,  of  which  Fig.  .33 
\  vertical  section.    As  a  rule  they  were  no  better  in  idea,  and 
little  in  execution,  than  those  described  by  Swedenborg  a 
litury  before;  but,  after  the  year  1855,  the  construction  of  fur- 
began  to  receive  more  careful  attention,  and  by  the  year 
"  ^t-informed  metallurgical  engineers  (whose  profession 
ginning  to  be  recognized)  had  discovered  that  uncouth 
:  and  crude  workmanship  were  not  desirable  features  in  a  fur- 
ifor  the  making  of  pig  iron.    Yet,  nevertheless,  some  of  tlie 
jlers  who  are  always  found  hovering  in  the  rear  of  the  grand 
Dy  of  progress,  and  who  never  know  what  is  going  on  at  the 


* 


'  yrT«ribe)«iv,  lb*  actual  total  production  of  charcoal  Iroo  is  found  to  be  iDcrcasin):,  as 
»»et.  ■    I  I0II9  ma.li-  in  1869,  little  more  than  half  tlic  product  of  188'l.     The 

1  cli  1  lice  produces  much  more  iron  per  year  than   lliose  constructed  (hi rty- 

*"  jean  igo.  The  total  output  of  charcoal  iron  for  1880  was  nmdc  in  63  fnmnceB, 
**•*  •ould  pef|uirc  an  average  annual  production  of  10,227  tons  per  furnace;  while  in 
"Mthe  total  ootpul  of  charcoal  iron  came  from  4 1(1  furnaces,  which  therefore  produced 
anal  aTmge  of  bat  88(!  tons  per  furnace.  Tbiii  calculation  is  based  upon  the  suppo- 
that  all  the  fumacii)  reported  in  18.S6  were  in  o[i<-ration.  Of  this  there  is  a  little 
iini»;  but,  after  makinK  '•'*  ™0''  liberal  allowance  for  this,  it  is  still  evident  that 
^Vrrage  annual  output  of  the  modern  chnrcual  furnace  is  many  times  greater  than  that 
!  furnace  ik<  eoustrucled  in  I8SA. 

I  (iinilar  calrubtion  applied  to  the  production  of  anthracite  iron  (inclndini;  that  mado 
>  niiiture  <if  anthracite  and  eolce)  shown  that  in  1889  each  furnace  produced   18,405 
riron,  while  in   18S8  each  furnace  made  but  3,268  tons,  or,  in  other  words,  the  fur- 
l«f  v>4*j  prodiuie*  Sft  times  as  much  as  that  erected  thirty-four  years  ago. 
J  a  comparison  of  the  old  bituminous  and  culcc  furnaces  with  those  of  our  time  usinf; 
"Mfamc  forla,  we  learn  that  in  18^6  the  average  annual  output  of  this  class  of  furnace 
|].617  tnaf,  and  that  in  1889  the  average  make  of  the  biluminaus  and  c<')ke  furnaces 
i.lM  lan&     FmiD  these   fipire«  i*.  appears  that  the  furnaces  of  1689  were  twenty- 
!  produutlve  than  tho«e  of  ISSO. 
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froat,  built  furnaces,  as  late  as  1864,  that,  wheu  measur 
standard  of  the  available  knowledge  of  the  time,  were  VMM 
than  ponderous  aggregations  of  ignorance  and  njivsoury. 

Among  the  earlier  of  the  many  improvements  in  fhn  d< 
blast-furnace  construction  and  management,  which  were  mwlb] 
consequence  of  the  employment  of  mineral  coal  for  smelting,  \ 


UlflnSlL.^ 


IftiBf 
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II  AIK-'MI. 


Bi-tia-Fcw  ■ 


the  substitution  of  blowing  cylinders  of  ir<'i 

ing  apparatus  previously  employed  in  coir 

fumacefi.    One  of  the  simplest  forms  of  iron  blowing  macbini| 

is  shown  in  Fig.  ."Jl.     Tlii-  itus  consiKted  nf 

"blowing  cyliinlers."  jirON  i  i  ii  uppropritite  N" 

which  the  air  was  drawn  in  and  discharge<i  into  n  "  wmdH 

by  the  vertical  nvij^rocation  of  a  ])iston  in  ea<  T;    "  '  ' 

pistons  were  actuated  l)y  tlio  cranks  on  the  - 

through  the  inierventiou  of  suitable  ' 

;,...  I,  .,j,is.    The  cut  (Fig.  34)  convey«  «^iiij  tm-  "lu.j. 


Fill.  3i.— liioK  Biowuio-EKam. 

iwfll-definod  typps  :  (1)  those  forms  in  wliirh  tlip  air  is  heated 
■passing  through  hot  iron  pipes,  inclosed  in  a  brick  chamber  or 
foven";  (2)  tliose  forms  in  which  tho  blast  is  heated  by  actual 
»mt)ict  with  red-hot  masses  of  brick-work  inclosed  in  air-tight 
biiiiibers.     Fig.  3!i  is  a  vertical  longitudinal  section,  and  Fig.  36 
k  vertical  transverse  section,  of  one  of  the  best  of  the  many  forma 
'tho  first-named  ty]ie  of  ''hot-blast  stove."    This  construction 
"Htovo^was  the  inventicm  of  John  Player,  of  England,  who 
ItnjJuced  it  to  the  notice  of  American  iron-masters  in  1867 ;  and 
'  first  "  Player  stove  "  in  the  l'nite<l  States  was  erected  at  the 
QlhriM-ite  furnace  of  .T.  B.  Moorehnud  &  C<>.,  at  West  Consho- 
cktuj.  Pii,     Before  Mr.  Player  came  to  America  it  had  been  the 
utl  though  not  universal  practice  to  place  the  gas-fired  "  hoi- 
st stoves."  as  well  as  steam-boilers,  on  the  same  level  as  the 
'>f  the  furnace,  but   in  all  the  furnaces  erected  by  him  he 
ced  the  "  hot-blast  stoves"  and  the  boilers  on  the  ground,  and 
:>oght  the  gas  down  to  them  in  a  large  pipe  or  "'  down-comer" 
I  it  was  <;alled. 
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The  "Player  stove  "was  provided  at  its  base  with 
"combustion  chamber"  (s«»t*  Fig.  35),  into  which  the  g««  i 
and  there  meeting  with  siifBcient  air  for  ita  combnBtii»n.j 
suiting  heated  gases  passed  upward  through  flues  (iin'' 
the  arrows  s,  s,  s)  in  the  roof  of  the  "combustion  ehan 
the  "pipe  chamber"  above.     In  this  chamber  were  m 
series  of  vertical  "  siphon  pipes,"  standing  upon  hollow 


Fio.  88. — LoKurnn' 

"bed  pipes"  of  cast  iron.    The  air  to  be  heated  was  ad  mi 
the  right-hand  bed  pipe  B  (Fig.  3<l),  and  passed  thenra>  in  the  ill 
tion  of  the  arrows  through  the  .''iplion  ))ipP8  into  thr  '   '•  ' 
bed  pipe  B',  from  one  end  of  which  it  wjms  taken  in  .siiii  , 

to  the  furnace.     The  introduction  of  the  "  Player  stove" 
means  of  greatly  increasing  the  production  of  iron  in  the  ftj 
to  which  they  were  applied,  and  at  the  same  time  the  am^ 
fuel  required  per  ton  of  iron  was  dimiiiishwl ;  further  ckh 
Were  realized  by  increasing  the  size  of  furn."  .«  uml  iln 
the  engines  that  suppllwl  thotn  with  blast. 

Tho  flrst  example  of  tlio  second  type  of  hot-bla*it  j»u>v«n 
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•<i  W.1S  put  in  operation  June  18,  1876,  at  Rising  Fawn 
111  Daiie  County,  Oa.  The  particular  construction  there 
Mi  was  that  invented  in  England  by  Thomas  Whitwell.  Its 
Bneral  idwa  involved  a  cylindrical  air-tight  chamber  of  boiler 
oil  line«i  with  firn-brick;  this  chamber  was  traversed  by  a  num- 
Br  y>i  vertical  parallel  walls  or  dia- 
bnijftDS,  also  of  fire-brick.  The 
oration  of  this  stove  was  as  fol- 
ftws.  viz. :  The  whole  interior  was 
Btt'd  to  a  very  high  temperature 
means  of  the  waste  gas  of  the 
imace  which  passed  through  the 
nv(>  in  the  sjiaces  between  the  ^re- 
rii'k  diaphragms.  As  soon  as  the 
iwiis  sufBciently  heated  the  gas 
Horned  off,  and  the  blast  was 
breetl  through  the  stove ;  and,  as  it 
Iravorsed  the  spaces  between  the  fire- 
brick wall.'*  on  its  way  to  the  fur- 
ce,  it  ftbsorl)e<l  heat  from  them 
ponsequontly  reduced  their  tem- 
Bralure.  This  alternate  heating  and 
wliog  of  the  stove,  by  the  passage 
^or  a  certain  time,  first  of  ignited 
.and  tlien  by  the  air  to  be  ht-ated, 
C'ulJ  be  so  regulated  by  suitable 
^»lvM  that  a  temperature  of  blast 
onld  be  attained  much  higher  than 
Tile  in  an  iron-pi iw  stove. 
ill  .  in.sure  regularity  of  work- 

;  and  uniformity  of  heat,  it  is  usu- 
at  least  three  (some  fur- 
four,  and  in  Europe  five 
»vi.  been  used)  such  stoves  to  each 
Brnat'e. 
Besi<K<s  the  Whitwell  stove,  there  are  at  present  a  number  of 
en«of  the  second  type  in  u.se,  whose  details  differ  somewhat, 
It  they  all  have  an  air-tight  chamber  lined  with  fire-brick,  as 
Icomraon  oonstructive  feature;  this  chamber  is  filled  with  par- 
tions,  blocks,  tubes,  and  perforated  or  loose  brick,  in  a  great 
riety  of  ways,  for  each  of  which  is  claimed  peculiar  merit  by 
I  inventor ;  but  it  is  quite  evident  that  the  design  of  some  of 
i-s  was  inspired  by  the  desire  to  avoid  the  consequences 
„'iug  existing  patents  >n\  twiJfdli-duui  by  constructing 
(t**lle.-<le<'. 
A  good  idea  of  the  interuiil  arniugemeut  of  a  8iemens-Cow- 
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per-Cochrane  Stove  *  is  conveyed  by  Fig.  37,  iu  which  the  burn- 
ing gases  intensely  heat  the  reticulated  mass  of  tire-bricks  B  B, 
which  iu  turn  heat  the  air  iif  the  blast.  All  the  fire-brick  stoves 
are  of  such  laige  jiropurtious  that  a  modurn  furnace  plant  sug- 
gests a  hot->  last  apparatus  with  an  attached  furnace,  rather  than 
a  furnace  with  hot-blast  stoves. 

Raw  bituminous  coal  has  been  used  to  some  considerable  ex- 
tent as  a  blast-furnace  fuel  since  1845,  near  the  end  of  which  year 
Mr.  David  Himrod  (late  of  Youngstowu,  Ohio)  used  raw  coal  for  a 

time  with  success  in  a 
furnace  on  Anderson's 
Run,  Mercer  County. 
Pa.  This  furnace  had 
been  "  blown  in  "  with 
charcoal,  bxit  the  avail- 
able quantity  of  this 
fuel  being  insufficient, 
some  coke  was  mixe<l 
with  it,  and  later  raw 
coal  waa  substitute*! 
for  the  coke  ;  and  we 
are  told  that  "  the  fur- 
nace worked  well  and 
produced  a  fair  quality 
of  metal."  The  first 
furnace  in  America 
built  with  the  inten- 
tion of  using  raw  bi- 
tuminous coal  as  fuel 
was  built  in  184.')  for 
Messrs.  Wilkinson, 
Wilkes  &  C<J.,  at  Low- 
ell, Mahoning  County, 
Ohio.  This  furnace  was 
successfully  blown  in 
with  raw  coal  on  the 
Hth  of  August,  184*'),  by- 
John  Crowther.an  Eng- 
lishman, who  came  to  the  United  States  in  1S44,  previous  to  which 
he  had  been  the  manager  of  seven  furnaces  in  Staffordshire.  Mr. 
Crowther  adapted  many  furnaces  in  Olii'j  to  the  use  of  bituminous 
coal,  and  instructed  his  three  sons,  Joshua,  Joseph  J.,  and  Benja- 
min, in  their  management.  He  died  A])ril  15,  18()1,  in  Englaml. 
The  successful  blowing  in  of  the  furnace  at  Lowell  may  be  fairly 


Flu. 
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•  Invented  by  Dr.  C.  W.  Siemens,  Edward  W.  Cowper,  and  Charlra;  Cochrane 
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^^■dixi  'is  the  commencement  of  the  use  of  raw  bituminous  coal 
^^Wast-furnaco  fuel  iu  the  United  States. 

W  Coke  is  the  fuel  by  which  over  one  half  of  the  pig  iron  made 
Bi  AffitfricA  at  tho  present  time  is  smelted.*  The  first  public 
bention  of  coke  as  a  possible  substitute  for  charcoal  in  American 
Bilasit-furiiaces  is  contained  in  an  advertisement  which  appeared 
In  the  Pittsburg  Mercury  of  May  27,  1813.  This  is  quoted  by 
HreekB,t  as  follows,  viz. : 

W  To  Proprietors  of  Blast-furnaces : 

I    "John  Beal,  lately  from  England,  being  informed  that  all  the 

B>lftSt-funiaces  are  in  the  habit  of  melting  iron-ore  with  charcoal, 

fcjul  knowing  the  great  disadvantage  it  is  to  proprietors,  is  induced 

BU>  offer  liis  services  to  instruct  them  in  the  method  of  converting 

■torn;  coal  into  coak.     The  advantage  of  using  coak  will  be  so 

prmt  that  it  can  not  fail  to  become  general  if  put  to  practice.    He 

Baiters  himself  that  he  has  had  all  the  experience  that  is  neces- 

■«»ry  in  the  al)ove  branch  to  give  satisfaction  to  those  who  feel 

■ncUned  to  alter  their  mode  of  melting  their  ore. 

I  "  John  Beal,  Iroii,  Founder. 

1  "^N.  B. — A  line  directed  to  the  subscriber,  post-paid,  will  be 
■ulyattende*!  to." 

1  Tlii-ro  is  no  evidence  that  Mr.  Beal  was  ever  called  upon  to 
P  instruct"  the  Pittsburg  iron -masters  of  seventy-seven  years 
W\!ft  in  tho  art  and  mystery  of  making  "confr,"  Init  doubtless  his 
••Ivfrtisement  may  have  stimidated  inquiring  minds;  for,  four 
■Foars  after  ita  appearance,  we  find  that  Colonel  Isaac  Meason  used 
P"'l<y  in  the  "  refinery  "  of  liis  mill  at  Plumsock.  Fayette  County, 
»a.  This  mill  went  into  operation  in  September,  1817,  and  it 
p«sthp  first  mill  west  of  the  Alloghiiny  Mountains  in  which  iron 
f^  "lied  and  rolled  into  bars.     "Weeks,  speaking  of  the  use 

t  I  this  mill,  says.  "  This  is  the  first  definite  statement  that 

■  have  been  able  to  find  of  the  use  of  coke  in  this  country."  A 
Kurt  time  after  this  first  use  of  coke  in  America  there  were  sev- 
pal  att*«mpta  to  emjdoy  it  in  a  blast-furnace,  Init  there  is  no 
■roni  of  any  success  in  this  direction  until  the  building  of  the 
■oooconing  furnace,  Alleghany  County,  Md.,  iu  1637.    This  fur- 

I  •  Ttii*  f»rt  i«  t  RiKxt  illuatralion  of  tlio  realization  of  great  Toinc  from  a  material  that 
lb  at  6r>t  ro^nrUrd  with  iliafavor.  Ovcrninn,  writing  in  1849  (The  Manufacture  of 
Ku,  (<  179), lays:  "  Aa  we  have  previoufly  remarked,  there  ie  tiul  little  prospect  of  sec- 
B  pokw  (tinucra  in  nuccMSfiil  operation  in  the  tTnitcd  States.  Nearly  every  State  in  llie 
fcnn  hai  gooil  raw  coal  in  tiuflidcnt  quantity,  aa  well  as  of  proper  quality,  to  supply  iU 

I  >  Ri^jrt  on  tlir  HanufNcture  of  Coke.  R;  Jo»cph  0.  Weeks,  SpMal  A);ent.  New 
■rk;  David  WilllAnia,  IBti^. 
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nace  was  (according  to  Overman  *),  "  the  first  coke  furnace  whonai 
operation  was  successful  erected  in  this  country.    It  is  fifty  fiftl 
liigli,  fifty  feet  at  the  lja.se,  twenty-five  feet  nt  the  toj>  iisJ 

ures  fifteen  feet  at  the  boshes."  f   In  1840  two  large  blu;    .      ..n»fin 
were  built  by  the  Mount  Savage  Iron  Company,  at  Mount  S«v- 
■ige,  Md.    These  furnaces  also  used   coke,  of  which  there  ysas 
Bnade,  "  from  1840  to  1850,  between  60,(J(.H)  and  75,(MHitous" — *'  motst 
of  which  was  used  at  the  furnaces."  J    All  the  coke  for  the  abov 
furiiaces  was  made  in  pits. 

Tlio  manufacture  of  "  Connellsville  coke/'  which  is  regnrrleil    « 
as  especially  excellent  for  smelting  iron,  was  commence*!  in  1K4I.M 
Weeks  (writing  in  1883)  gives  the  following  account  of  the  ln'gin-T 
ning  of  the  coke  business  in  the  Connellsville  region  :  "Two  ciir- 
ponters,  Provance  McCormick  and  James  Campbell,  overbt'ard  an 
Englishman,  so  the  story  runs,  commenting  on  the  rich  dejiowt* 
of  coal  at  Connellsville,  and  their  fitness  for  making  ctike,  as  w^l 
as  the  value  of  coke  for  foundry  purposes,  and  tliey  det- 
to  enter  upon  its  manufacture.     Mr.  McCormick,  who  is  s:...  .. 

ing,  an  old  man  of  eighty-four,  has  given  me  au  account  from 

memory  of  this  enterprise  which  I  quote :  '  Jami     • 

myself  heard,  iu  some  way  that  I  do  not  now  rcL_..     ..  ....  .. 

manufacturing  of  coke  might  be  made  a  good  business.   Mr.  John 
Taylor,  a  stone-mason,  who  owned  a  farm  on  wliich  the  Fayette 
Coke-worka  now  stand,  and  who  was  mining  coal  in  a  small  way, 
was  spoken  to  regarding  our  enterprise,  and  pro]K>se(l  a  partni-T- 
ship — he  to  buihl  the  ovens  and  make  the  cok"         '  "'     f "         '"cll 
and  myself  to  build  a  boat  and  take  the  coke  t.  :enB 

we  heard  there  was  a  good  demand.    This  was  in  1841.    Mr.  Tay- 
lor built  two  ovens.    I  think  they  were  about  '•      '    -  '     '■  -     *  - 
My  recollection  is  that  the  charge  was  eighty  .  j 

wore  built  in  the  same  style  as  those  now  used,  but  had  no  irooH 
ring  at  tlie  top  to  prevent  the  brick  from  falling  in  when  filling™ 
the  oven  with  coal,  nor  had  we  any  iron  frames  at  the  mouth 
whore  the  coke  was  drawn.     In  the  s]>ring  of  1M2  enough  col 
had  been  made  to  fill  two  boats  ninety  feet  long — about  eigh* 
hundred  bushels  in  each — and  we  took  them  lo  Cincinnati,  do 
tlie  Youghiogheny,  Monongahela,  and  Ohio;  hw 
there  wo  could  not  sell.    Mr.  Campbell,  who  went   ....     .    .. 

lay  at  the  landing  some  two  or  three  weeks,  retailing  one  boat' 
load  and  part  of  tlio  other  in  small  lots  at  :  " 
bushel.     Miles  Gn'fiiwo(«l,  a  foundrj'mau  of  : 

*  The  UtDufactura  of  Iroo  In  kll  Iu  Tcrioaa  Bnndvca,  «te.    B;  F^lcrb4  0% 
Minim:  EnjdnotT.     ]>liiladrl|ibl» :  Hviiry  ('.  Itnini,  IHSO, 

t  .\  good  vxunplv  ol  tlm  phitKriiiprwIlt  clunw;  rointnictJoa  tbooisttt   ' 
(w  PUCceMful  workiiiK  *>  'hut  limr. 

t  Wwli«'«  MwiuNctiiri-  »<  VnVt, 
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I  the  balance  if  wo  would  take  a  small  patent  flour-mill  at  $125 
pay,  which  Mr.  Campbell  did.     He  shipj)ed  it  here.    We  tried 

it,  but  it  wjis  no  good,  and  we  sold  it  to  a  man  in  the  mountains 
Jbr  f30;  oud  thus  ended  our  coke  business.'  These  gentlemen  lost 
^eavily  in  their  venture.  It  was  not  until  the  Baltimore  and  Ohio 
TV  •  wjvs  comjileted  to  Pittsburg,  and  Conuellsville  coke  had 

'  L.     .   .    J  successfully  in  the  Clinton  Furnace  of  Graff,  Bennett  & 

Co..  at  Pittsburg,  that  its  value  as  a  furnace  fuel  was  thor- 
|o  ""  "  iistnited  and  the  foundation  laid  for  the  demand  that 
B]  .  in  su<?h  a  development  of  the  coke  manufacture  in 

■be  Connellsville  region.  This  furnace  was  blown  in,  in  the  fall 
■f  l>«fl.  The  coke  was  at  first  made  from  Pittsburg  coal,  near 
■)e  furnace  on  the  south  side  of  the  Monongahela  River,  nearly 
niposite  the  Point,  at  Pittsburg.  The  furnace  was  run  for  about 
Hiree  months,  when,  the  coke  made  in  this  way  not  proving  satis- 
kkctory,  it  was  blown  out,  and  arrangements  made  to  secure  a 
■ipply  from  the  Connellsville  region.  The  furnace  blew  in  again 
Iftrly  in  the  spring  of  ISCO,  the  coke  \ised  being  from  the  Fayette 
■oke-works  on  the  Baltimore  and  Ohio  Railroad,  made  at  tirst  on 
■lo  ground  in  pits.  The  result  was  so  satisfactory  that  thirty 
Bvvns  wore  built  in  18(iO,  and  arrangements  were  made  to  secure  a 
■Dntinued  supply." 

I  The  general  tendency  toward  improvement  in  all  branches  of 
Manufacturing  that  began  to  manifest  itself  in  America  about 
Hie  year  1840,  and  which,  fortunately  for  the  welfare  of  the  coun- 
^fy,  hiw  gTv)wn  with  the  years  and  strengthened  vnth  each  new 
viumph  of  inventive  thouglit,  prompte<i  investigation  with  a 
new  to  determine  what  constructive  ideas  were  really  essential  to 
^^^milding  of  a  thoroughly  efficient  Idast-furnace  in  which  coke 
HVto  b«)  used  as  the  fuel ;  ami  it  was  very  soon  ascertained  that 
Burf»peati  metallurgical  engineers  had  discovered  that  it  was  not 
p'     "  Mry  to  purchase  a  stone  quarry  before  commencing 

Kl  'fa  f  urnai;e,  ami  that  all  the  functions  of  successful 

kieltiug  coulil  1)6  performed  in  a  structure  consisting  substau- 
Hally  of  a  sheet-iron  casing  lined  with  fire-brick,  supported  upon 
HLSt-iron  columns,  between  which  were  the  tuyeres  and  dam,  which 
Hrero  thus  rendered  readily  accessible  :  the  fxirnace  lieiiig  entirely 
■iiincumbered  with  jx)nderous  masses  of  snyiporting  masonry. 
■his  form  of  furnac^e  was  not  a  creation,  but  the  result  of  a  grjul- 
Bal  evolution  from  the  old  truncated  pyramidal  structure  whose 
■tm«sivt<  proportions  were  ignorantly  6up{)osed  to  be  absolutely 
Bc<c<«sary,  not  only  to  support  the  weight  of  ore  and  fuel,  but  also 
^^■kitine  the  he.at  in  the  furnace.  The  first  deviation  from  the 
BB*"wftruftion  consisted  in  a  reduction  of  the  quantity  of  mate- 
Kal  uswxi  by  making  all  tliat  part  of  the  furnace  above  the  tuyh-e 
■robc«  either  cylindrical  or  conical,  and  binding  it  with  Iron 
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hoops;  the  lower  portion  remaining  quite  as  iuumivo  us  IiaJ  bwu 
customary. 

The  ut'xt  stage  in  the  evolution  made  the  iv :  & 

frustum  of  a  cone  pierced  at  the  hase  by  four  or  m^  aal 

portion  above  the  arches  being  hooped.  The  next  change  in  coa> 
^truetion  consisted  incasing  the  wliole  furnace,?:'  :  in-n 

well  as  the  part  above,  in  boiler  iron.     Thi.s  c^  .vm 

followed  by  the  removal  of  the  })iers  altogether,  tlie  upper  conical 
jiortiou  of  the  furnace  being  built  of  cut  stone  hooiJed  with  iron 
and  supported  on  cast-iron  columns.  Fig.  38  is  an  elevation  and 
Fig.  39  a  vertical  section  of  one  of  the  earlier  furnaces  of  this  con- 


Flo.  88.- 


-Ak  Eari.t  French  Cukb 

Bl.A»T-Kr»SACE. 


/la.  M, — Semnti  or  «iik»co  Co 
Kiuar-Ki'ioitcs. 


struction.     There  were  three  such  furnaces  built  at   HyanKcn, 

department  of  Moselle,  France,  jirior  to  tin-  year  i 

in  184.5).    These  furnaces  were  forty-six  feel  liigli  •' 

in  diameter  at  the  "  Iwshos  "  and  eight  feet  at  the  lop.    Thoy  wera 

built  expivssly  for  the  use  of  coke,  aurl,  acconling  to  Ovprmiui, 

they  "  workod  admirably." 

The  study  of  the  construction  and  operation  of  sii'  -  >•• 

as  tlieMc  doubtless  had  its  influence  in  detenni' ■■  '  *'  of 

the  Clinton  Furnace  of  Oratf.  Boiiiiett  &  Co.,  •■  "ly 

ferred  to  as  having  been  the  first  to  use  "t  .<!* 

,  success.    This  fnrriace,  which  I  viuited  in 
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,  jacket "  of  boiler  iron  lined  vrith  fire-brick.    It  was  fifty 
and  twelve  feet  "  bosh." 

ike  of  iron  was  twenty  tons  in  twenty-four  hours..   Since 
of  the  erection  of  this  furnace,  which  at  the  time  was 
'blast-furnace  in  Alleghany  County  (in  which  Pittsburg 
ed),  Pennsylvania,  there  have  been  built  within  its  ter- 
renty-four  coke  fiimaces,  which  produced  in  1889  "more 
(than  the  whole  State  of  Ohio ;  more  than  twice  as  much 
and  more  than  one  seventh  of  the  country's  total  pro- 
furnaces  have  not  only  increased  in  number,  but  their  size 
it  have  been  very  much  augmented.    As  an  illustration 
r  "  F,"  of  the  "  Edgar  Thomson  Steel  Works,"  is 

.   : .  twenty-two  feet  diameter  at  the  "  boshes,"  eleven 
^fft^rof  hearth,  sixteen  feet  in  diameter  at  the  throat,  and 
lily  of  18,0U0  cubic  feet.    This  furnace  produces  10,603 
I  of  iron  per  mouth  (351  tons  per  day)  on  a  fuel  consump- 
l760  pounds  (coke)  per  gross  ton.    The  pressure  of  blast 
yirea  is  nine  pounds  per  square  inch,  and  its  volume 
jic  feet  jjer  minute,  heated  to  1,200°  Fahryuheit.f 
the  irou-masters  west  of  the  Alleghany  Mountains  were 
tlu'  number,  size,  and  economical  working  of  their  fur- 
mukers  of  "  anthi-acite  iron  "  in  the  Lehigh,  Schuylkill, 
kuehauuu  Valleys  were  by  no  means  idle  ;  and  their  fur- 
increased  in  size  and  multiplied  in  number  as  the  yeara 
la  illustrating  the  influence  of  a  successful  manufacture 
jg  population  and  other  industries  to  its  immediate  vicin- 
Jller  instance  could  be  selected  than  the  town  of  Cata- 
i*onn«ylvania,  where  was  built  in  1840  the  furnace  de- 
ti  tlie  first  part  of  this  article.    Where  then  was  but  a 
^mace,  a  small  number  of  scattered  houses,  and  a  few 
aple,  we  now  find  five  furnaces,  two  roUiug-mUls,  and  a 
»f  collateral  industrial  establishments,  giving  sustenance 
and  busy  population.    Fig.  40  is  a  view  of  the  jireaent 
le  plant  at  Catasauqua.^    For  the  piirpose  of  showing 


I  Report  of  Junes  M.  8wank,  Esiq.,  Geoeral  Manager  of  the  i^merican  Iron  and 
Kion,  for  the  Year  18R9. 

'  dctailf  I  am  indebted  to  the  courtcfiy  of  Janic«  GaTlej,  Esq.,  Supcrintend- 
ce*  of  the  Edgar  Thomson  Steel  Works. 

ew  wa»  ukon  looking  diagonally  up  the  Lehigfa  River  ;  but  in  that  of  the  old 
I  Fijc.  SI)  tlie  spectator  is  supposed  to  be  looking  diagonally  down  the  river, 
■  40  U  in  front,  and  just  without  the  limits  of  the  picture.  The  Lehigh  Canal, 
I  In  >'ig.  31,  is  in  Jig.  40  between  the  line  of  railway  and  the  furnaee 
Dal  lock  (shown  in  Fig.  31)  is  nl  the  left  of  the  picture,  its  Inck-houM! 
Doog  the  trees.  Tlie  original  furnace  (184())  was  located  very  near  the  large 
Vtag  •  curved  roof,  on  the  end  of  which  is  the  fign  of  the  "  Crane  Iron  Works." 
'  fortfjround,  occupiad  by  piles  of  pig  iron,  has  been  filled  in  since  1840. 
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;  what  rate  tho  technology  of  the  manufacture  of  anthracite  iron 

Ivaneotl  during  these  yt-ars,  wo  will  compare  the  product  of 

imiice  of  1^0  with  that  of  the  furnaces  on  the  same  ground 

.  the  pri'Si'ut  time.    The  original  furnace  made  in  the  year  end- 

ily  1.  1841,  S,4i*0  tons  ;  and  the  present  plant  (five  furnaces) 

iced  during  tho  year  ending  July  1,  1800,  111,828  tons,  or  at 

I  of  28,305  tons  per  furnace  (on  the  supposition  that  they 

-:),  which  is  more  than  nine  times  the  product  of 

:  in  1840  at  that  place. 

Tho  pruduciion  of  pig  iron  in  the  United  States  for  the  year 

ling  Juno  30,  IH'.Ki,  was  the  largest  in  the  history  of  the  coun- 

r,  and.  in  fact.  Irirger  than  that  of  any  other  nation  in  the  world, 

eit.  IS  in  excess  of  the  production  of  Great  Britain  in 

igy.     . ..    : -.ving  table  exhibits  the  rate  of  increase  of  produc- 

ion  of  pig  iron  during  the  past  twenty  years  :  * 


DISTRICTS. 


Kmm  ■nriinJ  Btrtf 
WMOilTiilii 

WvMMa  StaUB. 

fkr  Wwtara  Mates. 

Totak 


TcHU  of  2,il0a^i<nuidi. 


TMrmdliic 

IbySl.lSTA. 


84,471 
1,811,A49 


2,053,821 


Tew  •ndlDg 
May  81,  IbaU. 


80,957 

2,401,008 

8BO,430 

8»{,S3S 

8,200 


8,781,021 


Juna  80,  IBM. 


88,781 
B,216,fi01 
1,780,009 
2,622,801 

26,147 


9,679,779 


: 


From  the  above  figures  we  se«  that  the  manufacture  of  pig 

in  New  England  has  been  practically  stationary  for  the 

*.    years,  while  in  the  Middle   States   it  has  nearly 

,  in  the  Western  States  it   has  increased  nearly  five 

i08,t  aad  in  the  Southern  States  nearly  ten  times  in  the  same 

eriod. 

Few  persons  save  those  connected  with  the  manufacture  of 

iron  are  aware  of  the  enormous  and  insatiable  appetite  of  one 

largest  blast-furnaces ;  and  the  figures  hitherto  given  fail 

ivey  an  adequate  idea  of  the  immense  quantity  of  materials 

p«83  through  such  a  furnace,  and  it  is  only  when  the  total 

•  amount  of  these  materials  is  considered  that  the  tremendous 

)nB  activities  constantly  at  work  in  that  combination  of  hur- 

fcane  and  volcano — a  modem  blast-furnace  of  the  first  class — 

I  nth<-r  facta  relalire  to  tbe  output  of  pi|;  iron  in  this  country  I  am 
-1  of  Dr.  William  M.  Sweet  to  Robert  P.  Porter,  Superimcndcnt  of 


r..,rt|nn  of  this  iocrcaae  baa  been  manufactured  in  CUcAgo  and  ila  imme- 
ici  I*  oonfirmatorf  of  a  belief  that  the  writer  baa  entertained  for 
^itfi  «a«  dcatincd  to  be  one  of  tlie  important  coulcrs  of  the  iron  and 
{••oontr;. 
rot.  uxrtn. — IS 
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can  be  fully  appreciated.    Sach  a  furnace  will  have  passed  throng 
it  in  twenty-four  hours  the  following  materials : 

Ore 1,803,880  pounds  or     661  l-- 

Coke M0,384       "        "      ««i 

LimeHtone 4..........      Sba.V-il 

Auiiospberic  air  (blast) 2,88 1 ,8iO 

TotoU 4,0a0,8ltr> 

which  is  equal  to  ninety -two  tons  per  hour,  or  I'SS  tons  p<>ir  uiifl- 
ute.*  From  this  quantity  of  materials  there  will  bo  prudaocd 
in  twenty-four  hours  78-1,1)00  pounds  or  350  gross  tone  of  pig 
iron,  which  is  at  the  rate  of  32,666  pounds  or  14"67  tons  p«r  hour, 
or  544  pounds  per  minute. 

Heating  the  25,000  cubic  feet  of  air  supplied  per  minato  to  « 
temperature  of  1,200°  Fahr.,its  volume  would  be  increased  t 

^cubic  feet ;  and,  on  the  supposition  that  the  fumaco  is  bl> 
9ven  luydres,  each  seven  inches  in  diameter,  this  torrid  air  wool. 

'rush  through  each  tuyire  (under  a  pressure  of  v.'  nds  per 

square  inch)  at  the  rate  of  12,143  cubic  feet,  and  ha  _  he  onor- 
mous  lineal  velocity  of  45,417  feet  per  minute.  This  velocity  ia 
over  five  times  that  of  the  most  violent  tor'     "  '    '     ^renunn 

is  more  than  twenty-five  times  greater.  >f  ^'<^^aa\ 

pressure  and  velocity  come  from  nnfathomed  spaco  and  envelop 
this  earth,  it  is  absolutely  certain  that  no  liA-ing  beings  op  looeo 
materials  would  be  left  upon  its  rock-ribbed  skeleton,  which, 
stripped  of  its  flesh  and  blood,  fields  and  forests,  lakes  and  oreaiin, 
would  be  hurled  into  a  new  orbit  and  made  to  assume  r«volotinn« 
and  rotations  whose  amplitude  and  duration  it  is  impoesible  to 
imagine  or  describe. 

ITo  be  eontinutd.] 


i 


A  ooNTBiBmoN  bag  been  made  to  tbe  Bp«ciilatlon»  rMpeotlo^  tli«  rdall** 
growth  of  the  white  and  oolorcd  population  of  tbe  Unit«d  SiJtUn  hj  Qiuxtmt- 
mii«t<<rGeneriil  Meips,  who  haa  pobli«hed  tftbiM  oxhibiting  lh»  increa**  nf  bodi, 
by  decades,  since  1700.  They  ehow  tliat  the  total  popnlntion  bail  iocraiiwd  d(bl- 
folJ  In  18(50;  while  the  Bveruge  iiioreaae  of  w!.'  '     "  \ter 

and  of  negroaa  S6-6  per  cent.     In  1700,  tlicrc  'f^ 

DCirroea;   in  1880,  48,575,0<50;  io  1890,  probni.iy  *Ji« 

prmwDt  relative  rales  of  increase  are  raaiotainm},  I'.:  .  -:'h,' 

04A,000  tnorc.    The  e«timato  thonld  cet  the  approheoaion  of  Bvjr^  anprnnac;  « 
oonaidorable  distance  away. 


4 

III** 

irlw^ 
bod>.J 

'^ 


•r  volume  of  nmtfiriAls  rp'i  :-» iif  p%  Jnm  Ottj  1 

iilcd  by  con«Utf>rin){  Ui .  ^  yami  at  lltal  i 

frooi  tbe  bc9l  ore,  there  ari»  rtxiuimt  iniS  pnomt^  of  est*;  ti-TM  pooad  at  pokai  <^t*i 
pounil  of  nmcAiooe;  3'9'7'7  iwnntiU  i.^  nlr  .tr  n  t.iTdl  ,•(  ^I'^^Tfi  nnuc^  of  sAicrial*  fori 
poaail  of  iron  prodocoi 
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PRECISION  IN  PHYSICAL  TRAINING. 

Br  M.  OEOBGES  DEMENT. 

THE  high  aim  of  science  should  be,  definitely,  the  physical  and 
moral  perfectioning  of  man.     The  exercise  of  the  cerebral 
fnnctions  of  all  ought  undoubtedly  to  be  directed  from  infancy 
•  educators.    It  is  generally  agreed  that  physical  education  is  a 
of  hygiene,  but  it  is  not  clear  to  every  one  that  physical 
should  be  subjected  to  riilea  and  to  a  precise  directing. 
Btako,  in  our  opinion,  to  think  of  getting  the  best  results 
jlecting  to  make  scientifically  a  comparative  study  of  the 
methods  employed,  and  while  abandoning,  as   is  often 
86,  the  exercises  of  the  body  to  the  caprice  of  the  imagina- 
yXL    There  result  from  this  vague  condition  various  currents  of 
pinion  contradictory  of  one  another  and  detrimental  to  the  final 
H  proposed,  of  ameliorating  the  physical  condition  of  our 
ition,  especially  of  the  population  at  school,  of  every  degree. 
f,  the  elements  of  physical  education  are  tangible,  its 
wo  measurable,  and  we  can  conduct  the  discussions  on  a 
it !  '  lid  on  which  they  fall  of  themselves.    This  condition 

■  r-nt  from  that  of  mental  education.  It  is  a  certain 
jtire  for  improvement ;  and  we  purpose  to  review  the  precise 
lich  have  contributed  to  the  result.  We  shall  first  try 
sat  it  is  possible  to  form  a  scientific  conception  of  physi- 
cal «dtication  at  the  present  time.  We  shall  then  see  that  the  new 
procvMoa  of  physiology  already  permit  a  satisfactory  control  of 
its  results. 

For  a  method  of  education  to  be  established,  it  is  necessary 

it  the  end  sought  be  well  definetl,  and  the  means  employed  be  per- 

ftly  adapted  to  the  proposed  end  and  compatible  with  the  human 

rganization.    The  indisputable  object  of  education  should  be  the 

"rfecting  of  the  individual  in  view  of  the  general  progress ;  it  is 

(economical  object,  having  as  its  consequence  a  much  greater 

>n  of  human  activity  into  useful  work.     In  physical  edu- 

is  necessary  to  apply  all  the  general  knowledge  we  pos- 

1  concerning  the  relations  between  the  function  and  the  organ, 

nng  the  modifications  endured  by  the  organs,  of 

bli  ■  the  function. 

AM  tho  ideas  acquired  by  trainers  are  to  be  carefully  collected ; 

among  modifiers  of  species,  selection  must  be  placed  in  the 

lino.    Unfortunately,  we  are  still  far  from  the  thought  of 

to  ourselves  this  powerful  agent  for  improvement,  al- 

•  ••"'' •*  on  our  domestic  animals;  our  own  unions 

,are  :  <i  view  of  the  inheritance  of  vigor  and  health 

^hicb  w«  »luill  leave  to  our  descendants. 
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Selection  pat  aside,  we  have  recourse  only  to  uxcrciM  and 
rfgime.     The  desire  to  make  an  athlete  of  every  odo  mtut.  of 
necessity,  be  abandoned.     The  idoal  htmian  typo  varies  w    " 
times;  now  it  is  intellectual  activity  that  ia  iu  dominau' 
aud  it  is  not  possible  to  bring  muscular  work  and  cerebral  work 
to  the  front  with  equal  vigor.     Physiological  V        '    ' 
subject  is  extensive  enough  for  us  to  account  i 
bral  labor  is  a  considerable  expenditure  of  energy,  a  soorco  of 
nervous  exhaustion  quite  comparable  to  the  expenditure  of  energy 
that  accompanies  the  production  of  mechanical  labor  in  the  mus- 
cles ;  whence  we  conceive  that,  beyond  a  certain  amount  of  physi- 
cal exercise  regulated  by  hygiene,  the  total  siunof  thoc '••"«> 

of  nervous  and  muscular  energy  may  become  excessive  .  re- 

ly debilitating.  It  is  wisdom  to  abandon  the  constant  practice  of 
violent  exercises ;  to  take  deliberate  measures  to  n^store  athletic 
brutality  would  be  a  remedy  worse  than  the  disease.  It  would 
also  be  wise  to  leave  uncalled-for  and  useless  exeroisee  to  the  cir- 
cus people. 

All  exercise  which,  often  repeated,  tends  to  modify  the  eztemal 
form  and  adapt  the  human  organism  to  abnormal  machines  or 
movements,  to  eccentric  attitudes,  belongs  to  the  domain  of  (he 
acrobat,  and  is  of  no  interest  in  view  of  generol  education.  Wo| 
thus  arrive,  by  elimination,  at  the  point  of  preserving  as  matei 
of  the  programmes  of  physical  education  the  general  mi 
which  augment  the  productiveness  of  man  considered  ait  k  sou 
of  mechanical  work,  on  the  condition  that  th 
deteriorate  the  human  machine  itself,  and  do 
mal  relations  of  that  which  it  has  been  Agreed  to  call  ihn  physical 
aud  the  moral.  ^Physical  e<lucation,  in  short,  ought  to  ' 
heivlth,  give  a  harmonious  development  to  the  boily,  an, 
how  best  to  utilize  the  muscular  force  in  the  diffen>ul  appLi 
tions  which  are  demanded  in  life.  We  should  also  havo  rcgarxl 
to  the  necessities  imposed  by  the  social  medium,  and  try  to  ubtAin 
results  by  intensive  means,  requiring  little  time  and  littlo  siMioe, 
and  which  address  a  large  number  nt  once. 

To  these  three  essentials  of  physical  cdacittSon — hcaltli,  har- 
monious development,  economicul  ut'  of  muBcula^ 

— correspond  a  series  of  exercises  win       not  prodni 

maximum  useful  effect  without  being  subjected  to  regulat 
which  we  proceed  to  sketch  thu  prinri     '  "      r.res. 

Health  may  be  with  equal  ease  ■  !    nr  dr!;trovi-^!  >it 

Uxcrcise.    It  is  only  necessary  to  refer  to  the  <; 

■of  the  anciout  atli^  '  ''  -  '    -  " ^^ 

cles  absorbed  all  '  (fl 

doe.s  not  depend  on  the  size  of  the  ni  :ifl 

«i!n,r-  f..roa     It  is  the  harmony  of  iiiv 
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without  a  certain  daily  expenditure  of  muscular  labor. 
xy  pfpvins,  it  is  true,  enjoy  perfect  health  without  jjiving 
.':?thodically  up  to  physical  culture;  but  such  persons 
'e.^-..,.  ....^turbed  by  departures  from  their  regular  course,  or 
ter  fatigue  disproportionate  to  the  effect  produced.  They  can 
luhiro  the  causes  of  perturbation,  while  it  is  the  power  to 
that  constitutes  robust  health.  It  is  one  of  the  great  bene- 
fits of  exorcise  and  of  regime  that  they  give  the  organism  the  fac- 
ulty of  accommodation  to  the  diversities  of  our  activity  and  of 
the  medium  that  surrounds  us.  From  the  hygienic  point  of  view 
the  introduction  into  our  daily  habits  of  exercise  in  the  open  air, 
in  the  form  of  various  games  and  sports,  can  not  be  too  highly 
commended  ;  but  all  such  exercises,  if  we  wish  to  make  them  al- 
wajTB  efHcacious  and  exempt  from  dangers,  should  be  subjected 
^  rule. 

■  Wo  can  not  prudently  leave  youth  without  direction  to  or- 
Banizo  comjwtitions,  like  the  race,  in  which  violent  exercises  fig- 
Krc;  it  is  indispensable  to  be  on  guard  against  the  excesses  which 
■nrest  rained  emulation  and  self-love  induce.  Without  this,  exer- 
Kaee,  which  are  salutary  when  practiced  with  moderation,  degen- 
kate  into  overstrain  of  the  most  dangerous  character.  We  have 
^b  this  way  to  regret  numerous  grave  accidents  due  to  colds, 
Bt  of  the  digestion  and  the  circulation,  falls  and  blows, 
fc.  .  uiese  restrictions,  exercise  taken  under  the  form  of  open- 
ftr  games  presents  a  special  attraction  to  all ;  it  offers  the  best 
B  '  conditions  ;  but,  to  constitute  a  physical  education,  it 
fc  ^  .so  to  respond  to  the  desiderata  exposed  above — the  har- 
BoniouB  development  of  the  body  and  useful  application.  Fur- 
BiGr  than  this,  this  form  of  exercise  offers  in  practice,  especially 
Bi  the  largo  cities,  difficulties  which  are  often  insurmountable, 
Ht  least  for  the  present.  In  public  instruction,  as  now  consti- 
Kiicd,  the  problem  of  physical  education  is  very  complex ;  it 
Bvolvefl  finding  means  to  exercise  regularly  every  day  a  large 
^^■itcr  of  pupils  at  once,  in  a  narrow  space  and  a  short  time.  It 
^^Hthid  shape  that  the  question  has  been  put  to  the  ministerial 
^^Bbission  charged  with  revising  the  programme  and  the  manual 
^^^nool  gymnastics.  Every  pupil  must  receive  an  equal  por- 
^PRn>f  oxcrci«e,  and  often  there  is  only  one  master  to  direct  from 
Krty  to  sixty  subjects.  Large  plats  of  land  are  needed  near  the 
Khooln,  and  often  they  do  not  exist.  To  send  the  children  away 
■irough  narrow  ,streets  crowded  with  vehicles  takes  much  time, 
Bi<]  is  dangerous.  With  all  this  adjusted,  large  plats  of  ground 
Bi  '  '  :  ample  sheds  are  needed  for  open-.iir  exercise. 
B)  't  very  mihl,  and  if  we  depend  upon  the  fair  days 
Br  t               orcise  we  shall  run  a  great  risk  of  seeing  the  number 

■  our  uu'(.'(.tugs  reduced  to  an  InsufEciont  minimum;  for  it  is  not 
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occasionally,  but  every  day,  that  we  otight  to  toko  oar  portion  of 
exercise.  Even  patting  aside  the  question  of  time,  it  is  not  hud 
to  show  that  play-hours  do  not  constitute  a  oomplote  physiiial 
education. 

There  ia  exercise  in  play-hours,  but  there  is  not,  properly 
speaking,  training  of  the  movementa ;  there  is  no  improvetucnt  of 
these  movements  in  view  of  a  useful  effect.  Each  on**  i\tv«  nut 
get  the  portion  of  exercise  to  which  he  has  a  right.    A 

the  genei-al  law,  the  strongest  or  most  hardy  aro  mot 

than  the  weaker  ones,  and  the  mean  level  doos  not  rise.     ' 
and  sports  are  still  what  they  have  alwayH  been — on  el«^|i| 
mean^  an  agreeable  form  of  exercise,  the  privilege  of  the  fl^l 
class,  the  pleasure  of  the  smallest  number.     They  can  not  be  1 
extended  into  the  working  class  which  is  most  '  n»,J 

because  it  is,  uufortujuitoly,  often  obliged  to  L  laeA 

conditions.  fl 

Even  while  it  is  possible,  by  means  of  mi  ■  fSfl 

for  communication,  to  give  the  childrt-n  in  ou  n^\ 

quent  excursions  in  the  open  air,  such  excursions  will  aivrays  bo 
rare— once  or  twice  a  week  at  the  most,  in  the  Lt^  -       ' '  ■«.    Woj 
shall  bo  obliged  on  other  days  to  have  recourse  i  :  'X»8aea| 

of  a  gix>d  gymnastics,  mere  artificial  jiroccssos,  but  wliicii  have  the 
advantage  of  being  applicable  everywhere,  and  of  producing,  in 
the  hands  of  experienced  masters,  successful  results — on  arti- 
ficial remedy  in  an  artificial  medi\im,  if  we  will  call  it  so,  and  if  j 
jre  c^n  define  precisely  the  boundary  between  the  natural  and  tha  | 
rtiCcial.  > 

Lot  us,  nevertheless,  use  all  our  efforts  to  v  '^VM 

places  and  shelters  for  the  sole  purpose  of  1 rvH 

and  individuals  of  every  class  and  every  age  with  plac  ied  ] 

for  exercise  in  the  ojK'n  air. 

The  essential  factor  of  physical  education  ia  voluntary  u 
From  the  hygienic  point  of  view  it  is  important  to  hav«  a  soJB-  j 
cient  amoimt  of  exercise  to  Ft" 
terior  of  the  organism,  and  ( 
wastes  of  incomplete  combustion,  whioh  develop  into  roal  poi-i 

sons.    From  the  point  of  view  of  hnr-     -'   '  ■■  '  •—  -•   not 

the  amount  alone  of  exercise  is  to  bo  <  or  j 

nature  of  the  movement  also ;  not  the  quantity,  but  the  qoaiitj,] 
too,  of  the  movement  is  of  importance.  I 

Nothing  ia  more  malleable  than  bone  and  mofolii.    Tnunar*,] 
under  the  influence  of  movements  ' 
domestic  specitis  by  the  action  of  ti..- 
alimentation,  and  exercise;  every  sut  »o  a 


ly  rep. 
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■BOO  of  stado  efforts  the  bodj  of  the  mascles  becomes  thicker 
aod  more  salient  beneath  the  akin ;  under  the  influence  of  ox- 
Ijteadod  movements,  on  the  other  hand,  the  fleshy  substance  pre- 
ftrvos  it«  length  and  assumes  a  relation  with  the  amplitude  of 
HMMMment. 

^^^^^Prticular  surfaces  are  also  modified  by  the  latter  style  of 
HracUc«,  and  we  see  how  persons  who  preferably  cultivate  exer- 
■n§  of  suppleness  and  quickness  present  a  finer  and  more  ele- 
^^^  form  than  those  who  develop  athletic  force  by  static  con- 
tnoUoos.  With  a  similar  constitution  to  begin  with,  those  who 
dttToto  themselves  to  practice  with  weights,  with  carrying  bur- 
^«&fl, become  more  massive  than  those  who  practice  movements  of 
■■M|>y(  like  fencing  and  racing.  The  latter  come  near  the  type 
^pVut  ancient  gladiator,  the  former  that  of  Hercules.  Which 
K  them  do  we  consider  the  more  handsome  ? 

The  idea  of  beauty  is  wholly  relative,  and  varies  with  places 
lAod  timoa.  Artists  make  beauty  to  consist  in  certain  proportions 
K  the  parts  of  the  skeleton  and  in  the  harmony  of  the  muscular 
■<  '  inent.  We  might,  perhaps,  be  more  definite  by  saying 
K  o  handsome  at  rest  and  in  motion  the  man  ought  to  pre- 

knt  the  traits  of  health  and  moderate  strength,  and  in  addition 
^^^e  in  possession  of  his  means  of  locomotion  and  of  natural 
^^^pse.    This  view  of  beauty  originates  in  the  consideration  that 
K^ro  is  a  necessary  relation  between  vigor,  skill,  agility,  and  the 
Boter  form  of  the  body  at  rest  and  in  motion.    Thus  defined,  the 
Ixpo  of  beauty,  in  a  given  race  or  medium,  is  an  ideal  which  we 
Bdt  to  revive  by  physical  education.     It  follows  that  a  man 
^piulally  devoted  to  any  one  exercise  can  not  be  handsome.    This 
may  be  said  of  all  the  professions  that  localize  muscular  work  in 
a  reetricted  region  of  the  body.    There  are,  however,  some  sports 
.  have  the  advantage  of  exercising  equally  the  upper  and  lower 
lbs ;  snch,  for  example,  as  wrestling,  French  boxing,  swimming, 
canoeing  with  two  oars  and  a  sliding  seat.    A  good  gym- 
tics  includes  complete  exercises,  and  incomplete  or  unsym- 
letrioal  exercises,  under  such  a  condition  as  that  they  shall  cor- 
.  one  another,  and  that  the  work  shall  bear  upon  the  lower 
upper  limbs.    An  intensive  gymnastics  well  taught  produces 
mperb  subjects.     Swedes,  Swiss,  and    Germans,  selected  from 
schools  of  gymnastics,  and  the  monitors  of  the  school  at 
_      le  le  Pont,  might  rival  the  finest  types  of  antiquity.   These 
pts  are,  unhappily,  exceptions;  children  come  to  our  schools 
herfiditary  blemishes  and  malformations  which  the  seden- 
condition,  faulty  attitudes,  and  ill -directed  exercises  only 
I  to  augment. 
we  would  come  near  to  the  type  which  we  have  given  our- 
IvoM  aa  the  ideal  one,  we  must  make  a  judicious  choice  in  gym- 


472 


THE  POPULAR  SCISNCE  3fOm 


nastic  matters.   The  form  of  the  curvings  of  the  vortebml  ''olnnn! 
doponds  on  ibe  action  of  the  weight  and  of  the  anto^^ 
cles  that  bend  and  extend  it.     There  is  an  evident  1^10.,.^ 
tween  the  curves  of  the  vertebral  column  and  the  form  of 
thorax ;  with  larye  curvatures  correspond  depression 

and  enfeebling  of  the  thorax  and  its  consequences — oLc 

the  circulation  and  of  pulmonary  ventilation. 

The  respiratory  capacity  of  a  person  does  not  depend  on 
absolute  volume  of  the  throat,  but  on  the  extent  to  wliich 
volume  increases  between  expiration  and  inspiration.    Thu  laii| 
is  the  slave  of  tho  thoracic  wall,  and  follows  it  in  all  its  movl^ 
ments.    It  is  constantly  kept  in  contact  with  that  wall,  throngii 
the  action  of  the  atmospheric  pressure,  which  is  transmitted  U> 
the  interior  of  the  bronchieo,  whenever  the  glottis  is  opened.    Ex- 
cept under  stress  of  effort,  we  can  not  imagine  tho  lung  p' 
upon  tho  thoracic  wall  to  dilate  it ;  the  contained  has  to  submit' 
to  the  variations  of  the  containing.    Hence,  we  have  no  reAson 
wonder  that  jjymnasts  are  soon  able,  by  training,  to  increase  their| 
respiratory  capacity  by  giving,  through  the  motions  of  the  uppefi 
limbs,  a  great  mobility  to  the  articulations  of  the  thorax,  and 
thus  permitting  it  to  dilate  more  freely  under  the  action  of  thi 
elevator  muscles  of  the  ribs,  to  the  effect  of  whi' 

of  the  diaphragm.     By  strengthening  the  shou,  , 

the  omoplate  with  strong  muscles,  we  furnish  points  of  sopport,  ia 
lising  the  ribs  and  the  flflttene<l  thorax.    The  action  ■  '    ' 
ies  of  the  abdominal  walls  counterpoises  that  of  tlj> 
of  the  trunk,  and  the  spine  is  raised  by  diminishing  its  carvatorot 
under  tho  effect  of  these  two  kinds  of  cu  "'  t 

upon  a  bow  with  two  curves.    Thus,  by  1  i 

powers  and  bringing  them  into  equilibrium,  the  trunk  aasnmef 
a  good  attitude,  the  chp-st  expands,  and  the  man  bears  the  extt'rual 
indications  of  vigor  and  health.  All  these  olwervatirm*  ore  facts 
demonstrated  and  known  by  practitioners,  who  have  obtain«d 
them  through  good  gymnastica.  They  show  that  thoro  is  u  diree- 
tion  to  be  given  to  exercises  having  a  good  result  in  view,  and 
that  tho  purpo.se  of  physical   education  will  Imj  nn  Idy 

attained  as  tho  methods  are  more  precise.    Stirring  ar   ..^  on 

indeterminate  way  is  certainly  not  the  shortest  and  must  direct 
moans  of  obtaining  the  essential  r^ 

We  have  attached  so  mnch  1    .  .         of  tl 

hygiene  of  exorcise  that  bears  upon  the  form,  thai  we  have 
instructed  at  til'     '      •  ^     •     -         •  ..... 

Lund,  an  m 
ind.    Some  of  these  instruments  give  the  height,  <  ..ndi 

lineintr:    -"        '  '^     '-         •■  '      '    

lors  fumii^. 
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,  vertical  plane.    The  measurlDg-tape  gives  false  indications 
[ie  dimensions  of  the  thorax,  for  its  measurements  are  influ- 
by  tit  liar  protuberances.    We  have  substituted  for 

mea^^  tol  tlio  circumference  of  the  thorax  those  of 

8lOT8  obtained  with  compasses  and  thoracometers  specially 
icte<1  "  thy  amplification  of  the  framework  of  the 

in  ^p^i  With  these  exact  means,  and  the  assistance 

physicians  who  are  all  interested  in  these  questions,  we  hope 
arganizo  in  schools  a  series  of  measurements  that  will  cast 
lit  on  many  obscure  points.    Data  are  wanting  for  the  defini- 
UoQ  of  the  characteristic  differences  in  the  form  of  different  sub- 
ibose  movements  have  been  accommodated  to  a  special  and 
in«l  profession ;  and  those  data  in  particular  are  wanting 
which  to  establish  the  laws  of  the  development  of  children 
ling  AS  they  have  or  have  not  been  subjected  to  physical 
Bujo  under  various  conditions.     We  have  begun  invostiga- 
on  this  point  at  the  Coll<?ge  Sainte-Barbe,  with  the  aid  of 
r,  and  at  the  school  of  Joinville  le  Pont,  with  that  of  M. 
blot    We  have  found  that  with  growing  children  the  increase 
iO  respiratory  capacity  is  parallel  with  that  of  the  weight, 
has  no  fixwl  relation  with  the  stature ;  and  we  have  shown 
i  the  ratio  of  the  respiratory  capacity  to  the  weight  increases 
alar'  '  r  training.     Wo  find  also  that  the  absolute  dimen- 

:orax  do  not  increase  among  adults,  but  that  the 
Hit  of  the  movement  of  the  ribs  is  related  to  the  respiratory 
H^.  It  is,  for  the  same  subject,  parallel  with  the  quantity 
Bl>ro«the<l  in.  M.  Marey  showed,  some  time  ago,  that  the 
hicic  movements  of  subjects  under  exercise  are  amplified, 
Qo  their  frequency  diminishes.  Respiration  becomes  fuller 
I  rpmains  so  during  rest  or  after  intense  exercise.  By  collat- 
itions  bearing  on  this  point,  we  shall  be  able  to  con- 
u.^  ..  .uud  of  experimental  physiology  of  exercise,  and  shall 
s  hare  the  best  and  only  means  of  pronouncing  without  pre- 
ie«f''  1  the  value,  as  to  the  general  development  of  the 

f,  01    nt  methods  of  education. 

iHTo  now  proceed  to  examine  the  teudencies  of  exercise  in  view 
ii-al  utilization  of  muscular  strength.  The  third 
in  physical  education  consists  in  establishing  the 
B  that  permit  the  useful  and  economical  employment  of  mus- 
ir  force  in  the  various  conditions  of  locomotion,  in  the  man- 
nent  of  tools  and  arms,  and  in  carrying  burdens.  This  is  one 
be  mtifit  delicate  chapters  of  animal  mechanics.  It  is  the  one 
i  \A  really  entitled  to  be  designated  the  education  of  the  move- 
its,  for  tho  wlncator  ]>lays  the  greatest  part  in  it,  and  his 
Hi  le.    When  one  has  devoted  himself  for  a  long 

^k» ......  ......  ;  xercjses  of  the  body,  especially  to  varied  eier- 
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cises,  his  muscular  sense  is  ro&ned,  and  he  beconiw  *w(it*  «rfj 
series  of  new  sensations  wlxich  reniuin  unknown  ; 
never  handled  tools.    In  this  way  we  account  fo... 
portaut  modifications  which  are  produced  in  the  n 
education. 

Absolute  muscular  force,  measured  by  the  dynamometer^  i 
reaches  its  maximum,  and,  if  we  limit  our»elveis  to  this 
moaaure,  we  shall  have  but  a  false  idea  of 
mont.    It  is  not,  in  fact,  in  the  absolute  u  _    - 

force  that  a  great  modification  is  to  be  found,  but  in  the  »pUt 
for  producing  a  large  sum  of  work  witli 
economical  expenditure  of  force.    This 
the  nervous  centers;   through  attention  sustained   by  the 
through  the  frequent  repetition  of  ■s^   "  '  '^      '  ular  act*,' 

are  able  to  reach  the  point  of  suj  ,  coutractio 

in  the  desired  movement,  and  bringing  into  play  only  a  por 
of  the  muscles  which  were  at  first  contracto<l  in  a  mass.    To  1 
intelligent  distribution  of  the  central  nervous  <>xcit«tion  xxkX 
co-operating  groups  are  added  a  more  perfe<  ' 
a  surer  realization  of  the  direction  of  the  iui-  ........  .... 

tion  of  the  contractions,  and  a  greater  promptitude  in 

once  all  the  conditions  of  the  effort.    Tbus  is  • 

meut  of  the  motor  organs  which  is  raanifus.   ..    ..... 

dress,  agility,  and  sureness  of  movements,  and  closely  touche 
the  higher  qualities — confidence  in  one's  sti' 

Education  should  not  only  be  applied  to  i 
ion,  but  it  ought  also  to  have  in  view  economy  in  the 
ture  of  nervous  excitation  and  mecli 
to  reduce  useful  contractions  to  a  ) 
induce  automatism  by  steadily  diminishing  the  part  played 
attention,  which  is  absolutely  necessary  in  t!     *    "'nning. 
the  performing  musician  is  not  born  a  virt: 
fection  of  execution  on  condition  of  frei^nenxiy  repmii 
same  exerciser    To  acquire  perfection  of  skill,  b 
equality  in  the  motions  of  his  finger*,  easse  of  h- 
whole  body.     He  performs  the  details  of  a  ( 

ens  it  progressively,  and  thus  becomes  abk-  

accuracy  in  lively  movements.    Associations  of  the  nervous  i 
are  doubtless  produced   in  his  system,  wl  ••a«y 

automatic  certain  muscular  co-cifierations  th^  -:«tii»ii 

mountably  difficult.    The  visual  perception  in  the  musician  con 
ttt  last  to  be  1 ' 
fingers  without 

swordsman,  the  slightest  manifestation  of  his  adveraary's  inb 
tion  produr.  '  ctive  determination  which  is  at  onoa 

voale 
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IXonnal  bearings,  like  the  most  complicated  movements  of 

»tic8,  arc  pruoticed  and  taught  in  the  same  way.    There 

I  on  exception  in  quick  movements,  such  as  leaping,  which 

bo  decomposed  because  they  can  not  be  retarded.    But 

juired  in  diflScult  exercises  creates  an  aptitude  favorable 

new  ones;  and  it  is  well  known  that  those  who  have 

lieir  movements  by  gymnastics  speedily  become  habitu- 

S©  most  varied  exercises.    Yet  the  skill  of  a  virluoso  in 

ticular  art  is  acquired  only  by  the  force  of  work  and 

BJtcej  and,  according  to  the  general  law,  we  are  inclined  to 

psult  of  our  work  according  to  the  quantity  of  effort 

I ;  in  short,  to  extol  the  method  we  have  chosen.    This 

origin  of  tho  schools  and  of  differences  in  methods,  which 

tSL  in  gymnastics,  as  in  every  other  matter — those  of  Ling,  in 

ien;  Jahn,  in  Germany ;  and  Ameros  and  Triat,  in  France; 

many  others  who  have  left  various  teachings. 

Pupilfl  are  cultivated  by  imitation.    A  group  of  admirers  forms 

»d  a  chosen  person ;  and  among  those  who  seek  to  imitate 

I  are  some  who  often  succeed  with  great  difiSculty ;  the  latter 

I  then  well  disposed  to  defend  their  master  and  their  school ;  they 

are  gratified  adepts,  who  will  perpetuate  the  traditions,  with  their 

qaalitics  and  their  faults.    Those  minds  are  rare  which  can  over- 

^pme  a  bad  habit  whou  contracted.    It  is  with  movements  as  with 

Horol  activity ;  and  that  ia  why  every  teacher  prefers  to  take  his 

^bils  from  tho  beginning,  to  continuing  the  labora  of  his  col- 

ptgnea    It  is  easily  comprehended  that  the  pupil  who  has  con- 

tncted  the  habit  of  holding  his  sword  in  a  certain  way  will  find 

ittaei'         ■      p  up  even  a  defective  attitude,  a  position  that  will 

lit  1  iL-r  progress,  than  to  learn  a  new  one.    The  effort  of 

atiou  that  he  has  to  make  lest  he  fall  back  into  his  false  ruts, 

!  to  destroy  the  nascent  automatism,  is  so  great  that  he  avoids 

Bifl  self-love  will  not  accommodate  itself  to  the  idea  of  be- 

aing  a  novice,  and  he  prefers  going  on  the  wrong  way  to  re- 

ag  the  toils  of  first  lessons.    On  these  various  considerations 

practitioners  have  come  really  to  regard  their  method  as 

one,  and  to  maintain  it,  with  its  errors.     But  prog- 

fsical  education  is  impossible  if  we  limit  ourselves  to 

ct  for  traditions,  to  a  servile  imitation  of  former  things. 

be  progress  only  when  we  aim  at  an  improvement  in 

;  and  movements  in  general.    Having  been  called  several 

to  give  our  vote  in  competitive  physical  exercises,  we  have 

n"  '  "       V  e  that  the  relative  merit  of  the  candidates  was 

<1  on  conventional  bases.     Many  pupils,  who 

liatoued  to  no  other  roles  than  those  of  nature,  and  were  thus 

karally  '  r,  were  rated   at  less  than  they  deserved  by 


rh. 


s'uorunt  of  those  rules.    We  do  not  see  by  what 
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right  we  ehould  impose  laws  on  the  nature  of  which  we 
resultant.    If  we  would  make  a  durable  work,  our  fimt 
should  be  to  learn  those  laws,  in  order  to  subnii* 
them  more  exactly.    We  should  regard  it  us  au  oxi 
the  human  organization,  there  could  be  only  ouo  < 
in  any  special  case  of  utilization  of  force.    The  ■  -  i| 

that  solution ;  and  to  reach  this  there  is,  in  my  ■  J 

way  than  to  study  in  each  sport  those  select  subjects,  or  expra 
who  have  succeeded  by  practice  in  excelling  in  some  spocial 
We  should  for  that  study  arm  ourselves  with  precipe  mea 
of  investigation,  which  will  explain  the  essential  principlot 
their  movements,  and  take  these  principles  as  the  Tui.vi 
education.    Although  these  rules  have  not  yr?t  been  *■  < 

it  is  not  because  experts  have  been  wanting ;  1m      '  j 

eye  can  not  perceive  the  subtle  diflerencos  Ix  i| 

which  experts  employ  for  reaching  perfection  of  moveu 

It  has  been  ucc<?s.sary,  in  order  to  make  a  further  ft<i\  m   > 
this  study,  to  create  processes  which  have  unvuiled  k  ju\*  wm 
of  facts.    It  has  been  the  constant  purpose  of  M.  Marcy  to  *A 
besides  purely  subjective  sensations,  certain  f""    -'       "  '    ' 
and  thus  forestall  eternal  discussions  on  obscnr 
ology,  in  which  the  fundamental  basis  itself  of  di.'-  < 

— was  wanting.      The  services  which    the   photoii.i'  Ij 

method  has  rendered  to  biology  are  well  known;  in  ti  i 

case,  again,  it  is  invoked  as  a  means  of  cort'  ^ 

photographic  methods  in  use  at  the  physiologu... 
short,  the  complete  solution  of  the  analysis  of  mi'  \ 

rapid  and  complex  they  may  bo. 

By  comparing  photographic  representations  of  diiForent  B 
jects  or  of  the  same  subject  at  different  sta^i^es  of  movement, 
may  exactly  define  the  manner  in  which  f  -eed,  seiao 

slightest  differences  that  distinguish  their  -,  and  pom 

the  least  modifications  that  are  produced  in  their  turn.    If  tli 
all  relate  to  the  SI. '  '     '  -sofpor^     '  V  w© 

authorized,  after  (  ,  -^  vorii.:  ^i 

teach  what  Nature  has  revealed  to  us.    We  can  ihi  \ 

subjci  '         '  ■  I  its  of  view,  f'     ''       -»:•;-  ,| 

sent  ill  .  from  their  -  \ 

education.    Everybody  walks,  runs,  and  jumps*;  but  ih'  \ 

who  have  a  pasKable  gait  unleiw  thoy  n--    '-    •  • '  '^  '' 
we  loam  to  walk,  run,  and  jump,  aa  v 
can  not  well  lonm  alone ;  and  It  is  one  of  t 

|,>,vu;,.,.i  .-(itieation  to  perfwt  tl -"...i 

ni  -•  in  ir«nuraL    It  \t, 

tli  fc  of  r 

tt  ir..  of    iu^..  , 
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Bty.    We  can  learn  to  awim  and  climb  only  by  exer- 

m  swimming  and  climbing.    It  is  not  by  running  that  we 

■crtigo  we  feel  in  lofty  places  or  to  extri- 

'  iger  by  the  strengtli  of  our  arms. 

These  truths  can  and  ought  to  be  taught.    A  considerable  por- 

yf  •'    -      rri  already  popular;  some,  new  or  less  known,  form 

1  ma  le  new  manual  of  gymnastic  exercises  and  school 

1  which  the  Minister  of  Public  Instruction  is  about  to  pub- 

lowever  important  these  tentatives  in  teaching  may  be,  they 
influfficient.    There  should  be  instituted  in  physical  edu- 
spocial  technical  teaching  in  which  the  mechanism  of 
aont^s  and  their  physiology  shall  be  studied  with  all  the 
jcnt  which  it  permits.    On  this  condition  we  can  raise 
and  the  return  of  physical  education.    We  can  also  by 
fiOMns  introduce  ameliorations  into  manual  trades  by  seeking 
Pan  '  '     tation  of  tools  to  the  human  organization, 

I  in  ,.  utilization  of  muscular  force  wherever  it 

tt  called  into  exercise.  This  branch  is,  with  hygiene,  one  of  the 
most  useful  applications  of  biological  science  and  touches  at  many 
pobts  upon  the  amelioration  of  the  condition  of  the  laboring 
elsHes.  While  it  requires  the  co-operation  of  a  number  of  par- 
branches  of  knowledge  necessitating  specialization,  its 
ig  still  deserves  to  interest  special  minds  and  exorcise 
tngacity  of  students. — Translated  for  The  PopuLar  Science 
4hlyfrom  the  Revue  Scientifique. 


GREETING  BY  GESTURE. 

Br  OABRICE  MALLEKT. 


BAL  salutations  have  generally  been  employed  to  ex- 
plain those  expressed  by  gesture  and  posture.    The  study  of 
Sent  literature  and   of  modem  travel  has  furnished  many 
dly  phrases  of   anthropologic    and    ethnic   interest.      But 
idly  grijetings  were   common  before   articulate  speech  pre- 
Sign-language   was  then  the  mode  of  communication, 
itures  connected  with  the  concepts  and  emotions  of  men 
and  influenced  all  historic  ceremonials  of  greeting.    So 
iciouA  to  resort  to  gesture-speech,  as  still  found  surviv- 
somo  peoples  and  deaf-mutes,  for  the  explanation  of 
g  and  still  more  of  the  oldest  known  forms  of  saluta- 
ther  verbal  or  silent.    Undoubtedly  some  of  the  verbal 
J  of  riT.'nt  oni?iTi  and  are  independent  of  any  gesture. 
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and  Huch  cases  require  Rcparate  diflcnwion;  but  iKerp  cr«]ig|y 
known  instances  where  greeting  is  and  long  lias  b^^n  expn^| 
by  gfHtiiro  without  words,  nnd  othvrs  in  which  the  woidf  i^| 
cmijointly  or  iudopoudently,  ore  but  derivalioM  from  it"  -'^W 
porliaps  rli«u«cd,  goetures. 

In  thin  applicntion  of  f^ign-languagc  tlie  cbaractcnstifi^H 
thnt  n>odu  of  uxpression  appear  with  distinctseBS,  ootlc^H 
among  which  aru  the  variety  of  ahades  of  meaning  con^ 

V  BiibHiatitiully  the  Mimo  gesture  and  the  different  modes  of  EOio^H 

r  lug  the  liumo  Bubntautivo  (.-oncept.  Sign-language  is  more  cil^^ 
OS  well  as  more  comprehensive  than  oral  Utngoage.  Its  ab^ 
viation  and  symboliHm  are  also  so  clear  thr'  '  ~ '?tic  lorend 
otynidloKic  gut>8a  nro  not  needed  for  their  exj  w- 

Thi^  main  divisions  of  the  etibject  to  be  now  ."d  are— 

I.  Salutjitiuns  with  contact;  and,  II.  Salutations  v.  .^u-'ui  coataA 
Under  the  first  division  it  is  convenient  to  notice  suecoaiTdf 
thoso  directly  connected  with  the  sense  of — 1,  touch;  t. smell; 
3,  taste — although  that  is  not  tho  probable  order  of  tlieir  ctolU 
tion.  fl 

Touch. — Under  tho  heading  of  touch  come  the  personal 
pations,  sucli  as  patting,  stroking,  or  rubbing  the  head,  chest,  or, 
abdomen.    The.so  are  very  ancient  and  wide-spread,  but  bare 

Ldoin  "  '    '  "  ''y  "wk" 

Ing  :■   „        -  .  ,  .rt8  witl 

tho  tongno  is  in  the  same  category ;  and  most  notions  of  this  clsa 

L  muy  bo  derived  from,  or  at  legist  explained  by,  those  of  subbmnaii 

'animals. 

Tho  abdominal  surface  was  most  generally  favored,  its  m 

rbing  being  practiced  in  both  hemisphoros,  and  rangi- 

^Atvlic  Oi'oau  to  Polynesia.  Perhaps  the  notorious  f 
Ing  was  often  continiied  to  j>au>ful  r€>pletion,  after  w; 
,.t  ii...  Mlnlomen  is  a  relief,  may  have  some  connect; 
]  ,  hut  it  is  more  probalile  that  it  arose  from  t  rai< 

Tiif»»  to  stroke  with  tho  hand  the  i  of  the  penon  sainted 

iTho  stroking  of  the  exposal  »w  ■■''■ 

Ibwly  was  symbolized  in  1833  by  t 

Hheir  polms  the  front  of  their  own  for  jo* 

V  '  >scd  snrfacM  received  the  s&: 

tho  IV  iia  came  hack  to  his  wifw  hi 

he  mUi  not  a  word,  nei'  '  thoy,  but  they  ;• 

NUid  shoulders  gently  ~  *.inct  morm — 

H  W^iurit'Vif  r«»portc-  irebesi  patt 

[;  -1. 

i       A  '  *^:tpl«  poll  the  vv»  p  ^-i:  iheir  friends    That : 
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rormn"  ■"  ^-^ween  tbe  low  comedian  and  the  fiOw6reftc  on  the 

Uja  is  _  y  not  immediately  connected  with  the  manners 

jrea,  whore,  according  to  H.St.  John,  "they  have  no  salu- 

is  except  biiffuting  each  other."    The  latter  may  be  likened 

[li)  the  proverbial  Irish  mode  of  conrtship,  or  with  more  serious- 

I  tu  the  love-making  of  lions,  where  the  pat  of  the  paw  is  sub- 

Bve. 

Id  many  hot  regions,  markedly  in  the  New  Hebrides  and  New 
lOaii  "  ■   '  'wig  water  by  the  hand  over  the  friend's 

)n  of  friendship.     It  was  symbolized  by 

|euioe-men  who,  on  approaching  a  vessel,  sprinkled  toward  it  the 

rjr»t«r  from  their  paddles,  and  the  significance,  if  not  other- 

jTcnown,  would  bo  raiule  clear  by  the  spoken  words,  meaning 

f"  M»y  you  be  cool  I "    It  becomes  a  question  how  closely  this 

iik»  is  connected  with  baptism,  and  how  nearly  the  old  gesture 

[  of  Ih©  hand  is  preserved  in  those  forms  of  benediction  which  are 

not  immediately  adopted  from  the  figure  of  the  cross. 

In  Arabia  Petrsea  the  cheeks  are  pressed  together  without 
the  use  of  the  lips  or  hands;  and  the  Indians  of  Texas  in  IC86 
»«T  !  to  show  affection  by  blowing  against  the  ear.    The 

Bill  _.  unbrace"  by  each  laying  hands  alternately  on  both 
shoulders  of  the  other.  The  mutual  embrace  of  affection  can  not, 
'isidcred  as  a  mere  salutation,  because  it 
l»  ,1  wholly  unconnected  with  meeting  and 

JMrtiag,  but  it  may  explain  the  origin  of  some  of  the  salutes 
fe,»ith  persi  '    '        inct.    Yet  certain  reports  of  the  occasion 
iner  of  ■  s  seem  to  include  them  among  true  salu- 

tations— e.  g.,  men  of  the  Darling  River,  when  friendly,  "  salute 
fcy  stand'-  ■  '  by  side  and  casting  each  of  them  his  nearer  arm 
ilQOiul  b:  8  neck."     This  suggests  the  concept  of  union, 

{li  it  is  more  commonly  and  more  conveniently  expressed  by 


^'  Aino  returns  home  after  travel,  he  and  his  friend 

howls  on  each  others  shoulders ;  the  elder  then  lays  his 
.  the  youuger's  head  and  strokes  it  down,  gradually  draw- 
ig  bis  bauds  over  the  shoulders  down  the  arms  and  to  the  tips 
tl  'ors.    Until  this  has  been  done  neither  speaks 

ption  would  apply  to  the  usual  mode  of  mak- 
ing hypnotic  passes,    /i.  similar  stroking  is  performed  by  the 
Jla<  ■  ■        '     '      in  of  Canada  to  express  gratification. 

< '  of  contact  were  symbolized  by  a  pantomime  in 

rhioh  actual  contact  was  omitted.    The  Eskimos,  as  La  Potherie 

j  in  1763,  "  jn-  :     '     nd  rubbed  their  own  stomachs,"  and  the 

in  inforiJ:  !y  stroke  their  own  flowing  beards  at  a 

itor,  as  if  to  signify, "  Consider  your  beard,  if  you  have  any,  to 

I  dnly  stroked." 
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Somo  gesture-signs  to  express  friendship  are  simply  symbolic 
of  the  actions  of  friendly  greeting.  In  the  remarkable  speech  ol 
Noaman  at  Tinicum,  on  the  Delaware  River,  in  the  middle  of  the 
Bovonteenth  century,ho  stroked  himself  three  times  down  his  ann, 
as  a  greeting  of  peace,  not  being  able  to  perform  the  ceremony 
to  the  arms  of  the  auditors.  The  actions,  above  mentioned,  of 
the  Eskimos  in  stroking  their  own  bodies  and  rubbing  their  own 
noses,  may  merely  signify  that,  when  they  could  not  get  at  the 
proper  subjects  for  nose-rubbing  and  stroking,  they  made  the 
semblance  of  those  motions  as  the  sign  for  their  usual  physical 
demonstration  of  friendship,  A  case  where  actual  contact  and 
symbolizing  appear  to  be  mixed  was  reported  in  1C99  by  D'Iber- 
ville  of  the  Bayogoulas,  who  first  stroked  their  own  faces  and 
breasts,  then  strokeil  the  breasts  of  the  saluted  party,  after  which 
thejy  raised  their  hands  aloft,  at  the  same  time  rubbing  them  lo- 
jether.    The  concept  of  intermingliBg  personalities  is  indicateil 

suggestion  of  the  absorption  of  happiness  through  pressure 
and  friction  comes  from  the  narrative  of  Sir  John  Franklin,  as 
follows :  "  Whenever  Terregannceuck  (a  Deer-Horn  Eskimo)  r^ 
ceived  a  present,  he  placed  each  article  first  on  his  right  shoulder, 
then  on  his  left ;  and,  when  he  wished  to  express  still  higher  satis- 
faction, he  rubbed  it  over  his  head."  This  is  apparently  more 
than  mere  taking  possession  of  the  article. 

Next  may  be  considered  the  mutual  grasp  of  the  hands  in 
^greeting.    It  is  difficult  to  realize  that  the  junction  of  hands  by 
'friends  is  not  instinctive,  a  physical  or  sentimental  magnetism 
being  so  commonly  associated  with  it.    Nevertheless,  the  matnal 
rasp  of  hands  on  friendly  meeting,  apart  from  ceremony  and 
jrmbol,  is  comparatively  recent,  and  the  practice  is  even  yet 
confineil  tp  a  limited  area.    For  instance,  it  appears  in  Captain 
Back's  Narrative  that  in  1833  the  greeting  by  union  of  hands  was 
PB8  strange  to  the  dwellers  in  arctic  lands  as  their  rubbing  of  nose« 
was  to  the  visitors.    Mr.  Spencer  has  published  his  opinion  that 
the  "  hand-shake,"  as  the  salutation  is  commonly  entitled  in  Eng- 
lish, originated  in  a  struggle,  first  real,  afterward  fictitious,  in 
which  each  of  the  performers  attempted  to  kiss  the  hand  of  the 
other,  which  was  resisted,  thus  producing  a  reciprocating  mom- 
ment.    To  verify  this  suggestion  it  will  be  necessary  to  examine 
into  the  antiquity  and  prevalence  of  the  kiss  in  salutation,  which 
will  be  considered  in  its  order. 

Instances  are  found  for  the  identical  friendly  contest  for  kis* 
ing,  or  priority  in  kissing,  hands,  relied  on  by  Mr.  Spencer,  but 
they  are  connected  with  the  topic  of  precedence  as  affecting  ail 
forms  of  greeting.  Far  too  much  importance  is  given  in  the  sa%- 
stod  explanation  to  the  shake  or  motion  of  the  joined  hands, 
tie  ancient  usage,  and  even  that  which  is  now  general,  is  so^ 
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■^-«,i  ..i.^v:^„"  but  hnnd-taking  and  pressing.  Tbo  French  ex- 
■I  '' srrrtT  la  m«m"au(l  "  dminer  une  poignee,"  or 

^^Uully  '■  rfhantjer  une  jioiijnie  df  main."  The  translated  Gaelic 
HB  i«  **  Givf  mo  the  baud,"  and  the  German  is  "  Hand  reichen  " 
■"//drul  gvbrn."  The  quotation  so  often  made  from  Virgil,  where 
H^fetfeays  tu  liia  fnlher  Ani:h\ses,''  Da  jujiyre  dcxirani,"  indi- 
Hiranly  union.  It  does  not  appear  that  any  language  but  Eng- 
Hi  has  the  familiar  and  colloquial  form  "shako  hands  "or  its 
■I  "  ',  and  this  is  because  the  hands  are  not  often  shaken 
HI  .  Mc-r  than  Eiiglish-ipoaking  peoples.  No  wore  motion  is 
■rmally  omployed  than  is  needed  to  give  emphasis,  that  is,  pres- 
R  1'  union,  and,  except  when  tlie  gesture  is  made  byawk- 

■ii  us,  the  pump-handle  is  not  put  into  operation.    Cases 

■  ((feat  excitement,  real  or  simulated,  formed  exceptions,  and  the 
MM?  '  rhaps  ostentatious,  motions  derived  from  such  ex- 
^^p>ii  must  be  classed  as  extrinsic  to  the  intent  and  un- 

BkttMi  t^  the  origin  of  the  gesture. 

I  When  il  is  considered  necessary  to  do  something  obvious  in 
ninectiun  with  the  grasp,  ns  if  to  proclaim  that  the  act  of  peace 
fcd  good-will  is  performed,  peoples  not  of  English  origin  and  not 
feder  English  iutluence  have  devices  differing  from  tlie  "  shake." 
UntJiH  Niger  the  ceremony  is  completed  by  the  two  parties  taking 
Iw^t)  hold  of  the  fingers  of  each  other's  hands  and  then  slipping 
Jhftm,  making  at  the  ^ame  time  a  snapping  noise  with  the  aid  of 
Be  thumb.  In  the  same  region  the  Lander  party  complained  of 
Hta, obliged  to  "crack  fingers"  along  with  other  ceremonies, 
^^■fling  to  Schweinfurth,  the  Niam-Niam  and  the  Moubutto 
Ktended  their  right  hands  on  meeting,  "and  joined  them  in 
HriMMuy  that  the  two  middle  fingers  cracked."  The  action 
^^^^Blly  not  hand-taking,  still  less  hand-shaking,  the  ob- 
Hbt  kolng  tu  join  in  making  a  noise  by  the  fingers  to  emphasize 
BtioiL 

I  A  jiarallel  exhibition  of  the  savage  idea  that  satisfaction 
■Kiald  not  be  silent  is  in  the  still  extant  custom  of  those  Bedouins 
B^dride  themselves  on  their  breeding.  When  they  sip  coffee 
^^ftftko  a  noise  with  their  lips  such  as  a  horse  makes  in  drink- 
^^Bltrh  among  them  is  the  criterion  of  the  man  accustomed  to 
^^H^rsof  polite  society;  he  who  is  in  the  habit  of  sipping  it 
^^Hnily  boing  regarded  as  a  person  whose  social  education  has 
^^B'  \    Tlio  Zuni  and  other  Imlians,  whose  sole  test  of 

H|V  t .  ,-    -  :  nt  is  in  repletion,  show  their  gratification  by  pro- 
Hinoed  find  elaborate  eructations. 
W'  ■'      '  -hat  a  mutual  strutrgle  for  tlie  privilege  of 

^ ^  .1  <:inly  occur  in  contention  of  courtesy  be- 

BMnqiinl)).  It  would  be  a  sign  of  displeasure  for  the  recog- 
HSn-  -  to  withdraw  his  hand  from  his  inferior;  and  special 

■  ITtll. tZ 
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favor  was  shown  in  the  East,  not  by  withdrawal,  but  by  turning 
the  palm  to  be  kissed  sometimes  instead  of,  and  sometimes  in  ad- 
dition to,  the  back  of  the  hand,  which  was  normally  approached 
by  the  lips.  It  is  also  clear  that  the  hand-taking  or  grasping, 
with  or  without  the  shaking,  was  in  its  essence  mutual,  which 
hand-kissing  could  not  be,  as  the  nearest  approach  to  the  idea  of 
mutuality  in  that  action  would  be  its  exchange  in  succession.  So 
Mr.  Spencer's  explanation  does  not  apply  to  the  great  majority  of 
the  salutes  now  in  question.  It  is  also  necessary  to  bear  in  mind 
that  the  expression  "  hand-shaking"  as  reported  by  English  trav- 
elers is  deceptive,  being,  as  before  explained,  a  mere  term.  When 
detailed  descriptions  are  presented  it  generally  appears  that  there 
is  no  "  shake,"  but  a  mutual  grasp  or  some  other  use  of  joine<l 
hands.  In  the  presept  discussion,  therefore,  the  so-called  shake 
may  be  dismissed  as  non-essential. 

The  Chinese  saluter  clasps  his  hands  together,  holds  them  out, 
waves  them  gently,  bends  forward,  and  says,  "  Chin !  chin ! "  mean- 
ing, "  Please,  please ! " — or,  less  definitely,  "  Thank  you,"  or  "  Good- 
by,"  as  the  circumstances  explain.  In  the  Society  Islands  the 
clasping  of  hands  marked  the  marriage  union  or  the  loving  com- 
pact between  two  brothers-in-arms,  but  had  no  place  in  ordinary 
greetings.  Among  the  North  American  Indians,  and  in  other 
])art8  of  the  world  where,  as  among  the  Indians,  the  hand-grasp 
in  simple  salutation  has  not  been  found,  the  junction  of  the  hanila 
between  two  persons  is  the  ceremonial  for  union  and  peace,  and 
the  sign  for  the  same  concept  is  exhibited  by  the  two  hands  of 
one  person  similarly  grasped  as  an  invitation  to,  or  signification 
of,  union  and  peace.  It  must  be  remembered  that  among  the 
North  American  Indians  to  smoke  tobacco  is  the  most  common 
salutation.  Indians  are  at  peace  only  with  those  with  whom  they 
smoke,  and  to  smoke  is  to  make  peace.  When  actual  smoking  is 
not  practicable  the  gesture-sign  for  it  is  also  that  for  "peace" 
and  "  friend."  The  Cheyenne  form  is — tips  of  the  first  two  fin- 
Brs  of  the  right  hand  placed  against  or  at  a  right  angle  to  the 
"mouth  and  suddenly  elevated  upward  and  outward  to  imilat<' 
smoke  expelled.  Apart  from  this  prevailing  sign,  one,  often 
made  for  peace,  is  by  clasping  the  hands  in  front  of  the  hotly, 
the  back  of  the  left  hand  usually  down.  Some  Indians  clasp  the 
hands  by  interlocking  the  fingers,  holding  the  forearms  verticfil 
The  Sac,  Fox,  and  Kicknpoo  tribes  hold  before  the  body  the  ex- 
tended left  hand,  and  grasp  it  with  the  right.  It  is  of  interest, 
in  confirming  the  above-mentioned  concept  of  these  signs,  that 
since  the  Cherokees  have  learned  to  write  in  their  own  languag* 
by  their  own  syllabary,  they  place  at  the  end  of  their  friendly 
missives  the  word  "  wiguydluju,"  meaning,  "  I  grasp  your  hand  at 
a  distance." 


I 


I 
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I  Tho  idoofoitm  of  cla9pc4l  hands  to  Lndicste  pMoe  axkd  frioad- 
W     '  -  '  from  maay  kiralitifffc    It  it  poawbto 

■  iitatiooof  tlMUMmed  liaiMi.to  be 
■leationed  in  another  connection,  may  hsw  ■ffectod  Xhn  praetios, 
Hkti  Tity  that  the  pwamoiQii  idea  vac  tk«t<Kf 
^Bt  i  by  a  prcBcribed  paatomime  of  the  oM 
Kv  continniug  down  to  the  empire  from  tbe  time  of  Xoma,  or 

rl'      -  '  istoric  Ir-  -•■    - '     "tnbraeed ia  hi*  mythic  per- 

L  Tho  C'  1*8*1  trilmaal*  were  eom* ' 
keliL>«i  oorh  U}  ofTrr  his  ri.  i  tor  tb<>  rlwpof  hisadrenary 
^ydken  of  good  faith  ami  -m...  .^oce,  bef t/re  the  caoae  vaa  heafd. 
^^pamc  piintomimo,  pretending  bomectyof  purpuae,  i«  oMigaiory 
^^neiween  fin.  rs,  stripped  ssul  in  thp  ring, before  tha 
HlFbluw  can  hi:  .;.  Support  to  the  bypoibfiaia  ocoBca  alao 
Boto  a  fMrniulary  \i-bich  is  still  common  to  Irelaikd  aad  in  Mime 
fab  siting  Ml'  '  ImodaaodthcB 
HKu ...     ^  to  eolem:.  .      . i  bargain. 

■  In  several  parts  of  tbe  world  the  juaciion  is  not  of  tbe  haoda, 
■^f  some  or  all  of  tho  fini^T!*  beoi  to  aa  to  fonn  hooka  or  lxiik% 
Hv' removing  from  tho  Falutntion  the  mggeBtkm  of  magnetic 
Brennre  and  sympathy,  and  stibstitutn.:,'  that  of  Wftchaairal  at- 
nbebment.  The  ^'  s  of  Torres  btrait  partially  bcsd  the 
•  S&j;vm  of  the  ri^i  and  hook  them  with  thoea  of  the  person 
■Jut«d,  then  rapidly  jerk  the  Iian4ls  aparl  This  is  repeated  sev- 
ft^mes.  ?  '  '  •  'Tnlwaaagec-'  -  A '-"  a  the  hook- 
^^Pl  the  ni  .  thuir  Tiole^-  .  '.eacsaaing 
Hid  "crsuk  "  before  n.               1.    The  Dakota  sign  for  "  friend  "  is 

K.  „         .-  ^..  ..-.1  ,  .,;;,r-  iipward  with  tbe  joined  and  extended 

fc  r;<  rif  the  right  hand,  whi/^h  is  abr>nt  a  fftot 

m  fn.>nt  "i'  ta»  n^ht  Im-.isi  ;  move  the  Itand  '  jbt 

He  of  the  fao**,  thna  stmiyht  forward  abou:     .«,...  ...  ,,     ,  ;>nd 

pen  a  little  upwar*!.  Thus  a  hook  is  pirtared  in  tho  air.  Or 
m  '-iWTjwanl.  is  booked  over  the  bent 

m.  .-,     -     hands  about  a  foot  in  front  of  the 

■4y*    "Tk^  Southern  Indiazis  frequently  link  their  index-fingers 

■  firont  .  ■    ■     "     ■  'ndship.    A  ■ 
Kumad-  ng  the  two) 

uer  in  front,  and  cliisp  tbe  two  index-fingers  lightly,  eo  that  the 
■Kn*  '   imb  of  each  hand  touch,  thus  form- 

H^\  iikft. 

■  Tbe  1  n,  in  bis  speech  at  Tinicnm,  made  the 

I-       '    -  .:.  1    ..       .        .: :.v        n; -  by  th« 

h_         ,  e  from 

B||afljht  -  at  once  rr^-alii-'j.     Sutii>-                          in  the 

^^^^■t  ^  ''^e  forefiugfrs  fi:>r  "  fricnii.-ii.j.      •  .;jj:i>  tho 

^^^^■^  :  IT  "  marriage  " ;  and  make  the  last  sign. 
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,  for  "  peace."    The  idea  o: 
Odicr  deaf-mutes,  to  express  friend 
,  fisxfc  boUiog  the  left  band  bacJ 
riklaekiipL 
.  ifc  » to  be  acted  that  the  Japanese,  in  actual 
t  a  a^n  of  it,  only  indicate  the  harni- 
Tbej-  IsBhb  with  tiicir  own  hands  in  gretrtiug,  instead 
)  of  tiw  pezaon  greeted,  which  is  a  proof  of  their] 
',  of  imttakioD  in  the  United  States,  where  tbft 
|<.i«.»ii.M»i  »i»J  p^mmIiimi.  I  hnrrl-takinc  '-hi>h  often  is  hand-shak- 

a  aerioMft  wiiiiann'^y  and  is  praperlj  ridiculed  by  foreiga^ 
The  halai^  howerei;  is  not  peculiar  to  the  United  States,^ 
■t  Tmtaaie  prnffes  haring  the  same  and  being  also  ridiculed 
■  the  FkeaLh.    The  r^™**"*.  with  a  hi^ier  conception  of  polite- 
,  shake  their  own  hands.    The  account  of  a  recent  ol>sen'er  nf 
the  meeCtng  of  two  polite  Celestials  b :  "  Each  placed  the  fingers 
I  wtK  the  fist  of  the  other,  so  that  the  thumbs  met,  and 
,  steiiing  a  few  feet  apart,  raised  his  hands  gently  up  and 
F<dcnm  in  front  of  his  breast.    For  special  courtesy,  after  the  fo) 
;  guston^  they  place  the  hand  which  had  been  the  chief  actor 
;  it  ofrer  the  wtontafh  of  its  owner,  not  on  that  part  of  the  inter 
itor."    The  whole  proceeding  is  symbolic,  but  doubtless  is  a 
!  of  objeetire  performance.    The  Chinese  symbol  for  friend, 
,  is  two  hand& 

Some  writers  hare  conjectured  that  the  custom  of  giving  and 
^taking  hands  is  derived  from  the  giving  and  taking  of  presents. 
I  an  obligatory  act  of  friendship.    In  several  countries  objects, 
rh^is  of  no  value,  must  always  be  exchanged  on  the  meeting  of 
ids.    To  offer,  accept,  or  refuse  a  hand  undoubtedly  has  im- 
port, independent  of  the  manner  of  junction.    Other  suggestions 
have  been  made  to  the  effect  that  the  hand-grasp  was  symbolic 
of  the  action  by  which  physical  help  is  frequently  rendered,  as  by 
raising  up  a  comrade  who  has  fallen  into  a  hol&   A  more  poetical 
L concept  is  clearly  indicated  Ln  the  Oto  addition  to  the  common 
rsign  for  friend  :  Both  hands  are  brought  open  before  the  chest,  then 
extended,  and  the  left  hand,  with  palm  up,  is  grasped  crosswise  br 
i.the  right  with  palm  down,  and  held  thus  several  seconds.    Tbe 
lands  are  then  unclasped,  and  the  right  fist  is  held  in  the  left 
axilla,  by  which  it  is  firmly  grasped.    "  One  whom  I  will  not 
lot  go," 

Indians  have  another  mode  of  expressing  "  union,"  *'  friend," 
and  sjiecifically  "  brother,"  and  "  growing  up  together."  They 
hold  the  right  hand  in  front  of  and  back  toward  the  neck,  index 
and  second  fingers  extended,  touching,  pointing  upward  awl 
sli^jlitly  to  the  front,  the  others  and  thumb  closed  ;  raise  the 
bund,  moving  it  slightly  to  the  front  uutil  tips  of  fingers  are  as 


ffSSTtriiK 


li{gh  as  the  top  of  the  head  ;  or  the  index-fingers  of  both  hands 

■noi- '  I  \ . 

I     A  ing  friendship  accompanied  by  adoption  was 

piwrted  in  1B37  from  ft  Texan  tribe.  The  oldest  chief  took  the 
■yfe  visitor  "  by  the  right  hand  and  commenced  a  sort  of  ma- 
^^pation  apt  tlie  arm,  grasping  it  strongly,  as  if  feeling  the  mus- 
pes  at  nhiirt  distances  quite  up  to  the  shouliler."  The  visitor  was 
kbliged  to  do  the  same  to  the  chief,  and  to  exchange  the  same  cere- 
koay  with  all  the  other  chiefs.    The  MuiTay-Islanders  of  Torres 

■■  not  clasp  hands,  but  each  gently  scrajjes  with  his  finger- 

,; .;.iiiist  the  palm  of  the  other's  hand.     These  performances 

lri<mind  of  certain  secret  society  "grips,"  and  they  may  have  been 

•  1  that  principle,  as  many  American  and  some  Poly- 

'!  -s  have   mystic,  generally  religious,  secret  societies 

niaihvr  to  those  of  Europe  and  Asia. 

I  A  curious  custom  of  the  Ainos  may  be  explained  either  on  the 
Itlieory  of  magnetic  rubbing  or  on  that  of  producing  union  by 
llritaration  :  A  strange  Aino  is  received  by  the  head  man  of  the 
Ivillage  vifiited.  Both  kneel  down,  and,  laying  their  hands  to- 
Igether.  mli  them  backward  and  forward.  Neither  says  a  wonl 
I  Wore  the  ceremony  is  completed. 

I  Smkll.  —  The  sense  of  smell,  though  intimately  connected 
I  trith  that  of  taste,  is  remarkably  acute  among  the  lower  tribes 
iM  men,  therefore  probably  its  exliibition  in  gesture-speech  is 
Iftt  least  as  ancient  as  the  similar  exhibition   of  the  sense  of 

lu«t& 

I     Smelling  and  snifling  come  early  among  known  salutations, 
I  ttod  are  still  common.     Those  actions  among  subhuman  animals 
|fti  their  meeting  are  so  well  known  that  comparison  is  needless. 
ITh<  wantj)  and  habits  of  civilized  but  not  thoroughly  cultured 
liifehave  diminishetl  the  functions  of  smell,  and  tobacco-smoking, 
["OTong  other  usages,  has  impaired  its  organs.    But  relics  of  the 
iMH^BIcn  once  attached  to  smell  are  yet  found.     In  Siam  there 
^^^^■which  might  be  imitati^l  to  advantage.    On  the  approach 
|of  an  inferior  tlte  superior  sends  one  of  his  attendants  to  examine 
"*  ■■'      the  visitor  has  eaten  or  carries  with  him  anything  of  an 
odor.     If  so,  he  is  refused  admission.     A  remarkable 
Iwiutrost  to  most  of  the  American  Indians  regarding  scents  haii 
I'^Wy  been  reported  from  British  Columbia.     Immediately  before 
ptli»  ^xpecU^d  arrival  of  friends  the  tribesmen  clean  their  habita- 
!  V'athe,  so  that  no  bad  odor  remains  to  offend  the  guests. 
L    •  ..  ....,11  take  rejK'ated  baths  Ijeforo  religious  ceremonies,  so  that 

pbdr  redolence  may  be  agreeable  to  the  Daimon  invoked.  This 
"'  •■■!'.  .'<till  existing  Gaelic  belief  that  the  fairies  are 

^■ji-  -.  .     ,  ;  (xlors  and  cleanliness,  and  are  driven  off  by  th« 

{■iitow    Neither  of  those  examples  relates  to  the  use  of  any  cer&> 
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monial  perfumes,  such  as  incense,  which,  Indw 
affi'ct  the  worshipier. 

Tbt'  junction  of  noses  is  bo  general,  and  dcscrif 
in  Africa  and  Oceanica,  as  to  have  given  rise  to  a  hj 
that  it  had  occasioned  the  flattening  of  the  noses  of  t 
But  in  the  accounts  of  many  of  the  tribes  of  the  !  ui 

and  of  the  islanders  of  New  Zealand,  Rotounia,  ._ . -~s^ 

Hawaii,  and  other  grou])s,  the  essential  action  does  not  Kevin  tn 
be  that  of  either  pressure  or  rubbing,  but  of  mutual  f 
rt  is  true  that  the  travelers  generally  call  it  rubbing,  i 
motion  and  pressure  are  sometimes  no  greater  than  that  of  th* 
muzzles  of  two  dogs  making  or  cementing  TW 

pressure  and  rub  are  secondary  and  emphatic.     :_  aJj 

means  the  compliment,  "  You  smell  very  good ! "  It  is  illUKinlwi 
in  the  Navigator  group  when  the  noses  of  friends  are  Miluttd  with 
along  ami  hearty  rub  and  the  explanatory  words  "(Jood!  vfiry 
good ;  I  am  happy  now! "    The  Cal mucks  also  go  through  a «m- 

gestive  pantomime  of  greeting  in  which  they  IT-    • •'    •■•  ' ; 

to  each  other  and  then  join  noses,  as  much  :: 

two  dogs  before  mentioned.    In  the  Navigator  ishi 

mutually  rub  their  noses.     The  inferior  rubs  his  i>..  „  .„,. 

smells  the  superior's  hand.    The  respectful  gnx-tinir  ■ 

take  and  smell  the  hand  of  the  superior  without  ■ 

the  Gambia  when  the  men  salute  the  women  they  jj^.  ... 

hand  up  to  their  noses  and  smell  twice  at  the  back  of  it. 

Friendly  Lslands  noses  are  joined,  adding  the  ■ 

the  hand  of  the  person  to  whom  civilities  are  ] 

with  a  deg^ree  of  force  upon  the  ealuter's  own  noM  and  tnonth. 

The  Mariana-Islanders  formerly  smellod  ;>:    -     •        •       -  ihnaolcl 

whom  they  wi.slied  to  tender  homage.     C  ;  t^orilMV 

of  the  Sandwich-Islanders :  "  The  lips  are  drawn  Inwanl  Iwtweim 

the  teeth,  the  nostrils  are  distended,  and  the  lungs  arc'        >  • 

tiated ;  the  face  is  then  pushed  forward,  the  noses  Li 

contact,  and  the  ceremony  concludes  with  a  hi^arty  mb."  ^H 

Sometimes  the  smelling  and  the  nos^-  -^ •    ^^1 

lifting  successively  exchanged.    The  Chit  Jf^ 

tlie  Annamites  place  the  nose  upon  the  frieud'i*  1 1 

through  it  strongly.    Tliey  ask  not  for  u  ki»s,  1  «., 

The  Khyoungthaof  eastern  India  apply  the  mouth  uni' 

check  and  give  a  strong  inhalation.  «i 

alternately  carry  the  hand  of  the  frien  .  \A 

it.    Thev  neither  kiss  nor  smell,  but,  OS  they  my." e\  ■ 

1  i     ■    •  ■  ..life.-'  T-        •     ;     ■.  ,y 

1  ;  and  s<  k 

accurately  described  as  joining  tJie  i>  .J 

or  hand,  have  been  mutakcn  for  Ihe  kiAij,  Oiiuct  muLuai  ur  ixx^ 


In 

....inn, 

Inth« 
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■  A  tribe  of  the  Eskimos  was  described  by  Captain  Ross  as  pull- 

■  '  for  greeting,  wliich  he  thought  had  ri'forenco 
I  ^  snuw  as  a  cure  fur  the  frost-bite.  It  might  oc- 
■oadonally  have  Iwen  n  signal  or  warning  to  a  friend  that  his  nose 

■  Taqdired  snow,  but  as  a  greeting  it  was  merely  symbolic  of  the 
I  nibbing  or  prostiing  of  noses  common  both  in  high  and  low  lati- 

■  tudes.    This  pressing  itself  is  abbreviated  or  perhaps  indicated  in 

■  Ncir  Guinea  by  friends  simply  touching  with  the  hand  the  tips  of 

■  t.Vir  ro«p«'<'tive  noses.    The  Todas,  in  respectful  address  and  on 

■  appnvMrh  to  sjicred  places,  raise  the  thumb-edge  of  the  right  hand 
I  vi-rlically  to  the  nose  and  forehead.  This  probably  is  the  gesture 
Buf  an  imprt'cation — the  penalty  being  that  the  head  may  bo  split 
lii[ien — and  has  no  connection  with  either  smelling  or  with  rubbing 

■  ihn  nos**,  though  easily  mistaken  for  those  actions.  Another, 
BvymtKilic  gesture  of  salutation  which  is  given  by  the  Aino  womenj 
W'  inselvfs  may  be  mentioned.  They  draw  the  forefinger 
I'  .,  t  hand  between  the  forefinger  and  thumb  of  the  left, 
■Imii  r»i»e  both  hands  to  tho  forehead,  palms  up,  and  then  rub  the 
Hippor  lip  under  the  nose  with  the  forefinger  of  tho  right  hand. 
BTbiB  might  bo  translated  as  exjiressing  admiration  for  the  good 
■>dor  imputed  to  the  other  lady. 

■  TAiiTE. — After  smelling,  the  gustatory  employment  of  tlie  lips 
Boroea  in  ordi?r  of  time  and  of  culture  planes.     Regarded  merely 

M  a  salutation,  tho  kiss  seems  to  have  been  used  between  men  be- 
fore it  was  aj)plie<l  between  the  sexes — e.  g.,  Cyrus  kissed  his 
gnuulfather  in  formal  reverence  "  because  he  wished  to  honor 
him."  But  perhaps  this  distinction  was  only  because  there  was] 
Mil  public  salutation  adopted  for  men  to  women,  on  account  of 
woman's  grctater  seclusion.  In  the  old  days  tho  women  were  re- 
c:irdod  as  inferiors,  and  the  erect  posture  required  for  a  mutual 
iTi'l  (*rTf'inonial  kiss  in  public  was  subversive  of  some  regulations 
•  niii  iTiiing  superior  and  inferior  to  be  discussed  later.  The 
of  kissing  between  males,  seeming  to  cultured  peoples 
.  _  : .  -  IS  if  not  disgusting,  is  still  common  in  continental  Europe 
nnd  in  otlier  les«  ci\ilized  regions,  but  it  is  seldom  performed  by 
the  t '  '■  The  lips  of  one  or  successively  of  both  actors 

•re  ^  .  I        I  to  the  cheek.    But  sometimes,  when  kissing 

the  cheek  haa  been  reported,  the  action  was  in  fact  misunderstood, 
tn  addit  '  '^o  instances  mentioned  elsewhere,  this  error  would 
tialura!!,  :  the  "blowing  upon  our  ears,"  as  narrated  by  Joutel 

»»f  the  natives  of  Louisiana  in  1C86.    Also  to-day  in  Arabia,  indeed 

c  ' ■  '•   'Ti  the  Orient,  the  lips  are  applied  to  the  flowing  ends 

Ic  d  man's  beard.    These  appendages,  to  which  venera- 

Bjife  i^d,  are  solemnlj'  raised  to  the  saluter's  mouth 

HH '  -  the  treacherous  salutation  of  Jonb  to  Amasa. 

H    'I  of  affection  or  passion  by  the  lips  between 
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porRonw  (if  opjfosito  sox  is  generallj  considcnd  lobv 

Itojchoiibucli  HiHijfht  to  explain  it  on  the  theory  that 

tho  ffjcus  of  \i\»  "  odic  force,"  and  that  ihtse  two  foci  s<  cffOiiU 
Hoxos  j)os.si'Hsod  natural  attraction  to  each  other.  The  by]alhai( 
thattlui  kixs  is  to  ho  derived  from  the  mutual  lickimg  ctf  ca^akbf 
hy  the  Hubluunnn  animals  is  unsatisfactory-.  becanaetfaaaeaBfluk 
ni'Mom  hriuK  the  soft  parts  of  their  respective  moatbs  into  «»- 
t,'urt.  TLey  exohango  licking  as  they  exchange  mbbiogaf  oUmw 
porta  of  tho  body,  and  such  lickings  and  mbbin^  are  mrdalal 
to  Sox.  But  the  fact  that  the  mutual  kiss  between  opposite  bkmb 
ifl  not  ginieral  among  the  tribes  of  men  is  abandantly  shown  bjr 
the  obwtrvations  of  travolers  in  the  lands  where  savagery  uii' 
barltarism  Ktill  exist.  Where  it  is  now  practiced  it  is  not  probiU; 
of  gTi>i«t  antiquity.  In  some  languages,  notably  the  J< 
lHt»ni>  is  no  won!  for  kiss. 

\Vh*n,  howi»ver.  the  kiss  was  introduce<l  to  ii 
VO((ttt^  Uki»  that  of  other  new  inventions,  was  cm 
A<^v\)ing  to  tho  chronicle  of  Winsenius,  it  was  unknown  in  Eok- 
Imh)  MtttU  th«>  Princess  Kowena,  the  daughter  of  K ' 
«f  Wivtliutil,  iustractii>d  the  insular  Vortigem  in    t 
MhftHs.    TtM''Ujjh  the  Saxon  statistics  are  not  probably  exact,  it  i« 
IMWVmI  ik»l  in  Sn^land,  not  many  generations  ago,  it  would 

l^il^liMiit  Ut»UM|iNmtaT»daty  of  a  visitor  to  have  kissed  all  the 
\»yrfii  vif  th«  lM>«MlK>)d,  even  without  previous  acquaintaoco, 
^hdifli  ^«N*  1^  <<q>Mfi<ae<  of  many  surprised  literary  foreigners, 
tr^Hj;  IlIWHW.    TlMeoBt«m)>orary  drama  shows  the  luiage  to 

I  W^(«  hMMml  ilklvk  tk#  G«»rpaa  «m,  and  it  is  to  be  noticed  that  the 
^^- — nanc*  wa*  |M«M>i«lly  c«]led  a  "salute,"  sometimes  "the 


on  this  tts(;:o,      .\ 

— "Orw-t  all  tb 
I  early  passe<I 


ri  Church  affords  instruction 

...,-  an  adopted  sign  of  fellowship 

» ith  a  holy  kiss"  (1  Thess.,  v,  2C),    1( 

■^si  of  peace  given  to  a  nowly 


baptised  coj       :  „  the  Eucharist.    But, as  it  was 

found  to  have  some  qualitw«  not  adapted  to  religious  and  spirit- 
.'  '  ■  ^    .     rdert^d  that  only  men  should 

Tho  awkwardness  of  this 
practice,  or  perha}«  the  experience  that  promiscuous  kissing,  evfu 
when  limited  t.  -^  nie  sex,  was  liable  to  convey  contagions 
di»i>a.>ae«.  induce.;  ,  r  amendment,  by  which  the  ceremonial 

kJjw  in  the  Roman  Church  was  only  passed  between  the  minis- 
Iranls,  and  a  relic  or  cross  called  the  osculatonum  or  j>ax  wiu 
pa«M<ii  to  the  people  for  their  lips. 

I'  nt;.  o  suggestetl  that  one  reason  for  the  very  long 

di'l:»\  ill      .  , V  of  tho  mutual  kiss  was  in  the  general  use b)' 

'th  cvf  the  sexes  of  nose-rings  or  labret%  eitlier  of  vbii'h 
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Bold  prevent  thn  approximation  requisite.  If  such  use  be  not 
B  '  ''Vris,  it  at  least  affords  evidence  that  the 

■r  ^      iiong  the  people  hy  whom  noso-rings  and 

^nrals  were  wora.  Indeed,  Prof.  Dall  gives  instances  where, 
Htate  b<  '  It  and  the  kiss  unknown,  the  tongues  are 

^^Bm^  ite  salutes. 

VThc  kiss  of  the  band  is  undoubtedly  ancient,  and  therefore 
^■^deri^'ed  from  that  of  the  lips,  but  probably  (he  converse  is 
^^H  The  hand-kiss  is  loosely  asserted  to  be  developed  from 
^^He  obeisances  in  which  the  earth,  the  foot,  and  the  garments 
^^Btisse^,  the  hand  and  cheek  succeeding  in  order  of  time  and 
^^HfK'h  to  e<]uality  of  rank.  Sut  it  is  doubtful  if  that  was  the 
^^^ft  onii-r,  and  it  is  certain  that  at  the  time  when  hand-kissing 
JPmVthen)  were  loss  numerous  gradations  of  rank  than  at  a  lat<ir 
•Ugft.  KJKsing  of  the  hands  between  men  is  mentioned  in  the  Old 
TeilitT  "  V  Homer,  Pliny,  and  Lucian.    The  kiss  was  ap- 

^tUd  :  y  to  sacred  objects,  such  as  statues  of  the  gods, 

B  is  shown  by  ancient  works  of  art,  and  also,  among  numer- 
B'  '       'it  of  the  Latin  word  ndoro  :  and  it  was  also 

B'  .      .  .       '  hy  the  inferior j)r  worshiper  kissing  his 

mprn  hand  and  throwing  the  salute  to  the  superior  or  statue.  In 
B"  "  'i  Rome  kissing  the  hands  of  superiors  was  common,  but 
B  ;ig  was  more  energetic  than  the  emperors  could  endure, 

HdHDon  courtiers  of  even  important  station  were  compelled  to 
^HHand  with  the  right  hand  carry  the  hem  of  the  emperor's 
^^|k  their  lips.  Even  this  became  a  too  precious,  or,  through 
■Pnimity.  a  too  dangerous  privilege,  and  they  were  only  allowed 
Ksalatu  at  u  distance  by  kissing  their  own  hands,  as  w^hen  they 
BJor&l  the  gods.  This  sign  of  Rome's  decadence  has  survived  in 
^kM^fbr.  The  mouth  kissing  the  hand,  by  which  Job  described 
HipR^Kf  idolatry,  is  a  species  of  adulation  practiced  by  every 
Singing  servant  in  Italy.  When  the  actual  practice  has  ceased, 
B  »urviva<<  in  phrases.  Austrian  men  habitually  say  to  one 
Biotljer,  "  KUhs  li'Hnnd ! "  and  Spaniards  "Beso  a  Vtl.  los  manos ! " 
B  variant  fonn  was  found  among  the  Algoukins  and  Iroquois,  as 
W  ■  '       !,in  1C33,  that  "  they  kissed  each  his  own  hand 

B  m  mine." 

B  Ailoction,  together  with  respect,  is  sometimes  shown  in  the 
Brient  when  a  servant  sjilutes  a  master,  a  son  his  father,  or  a 
Kfe  her  husband,  by  kissing  the  other's  band  either  on  back  or 
^lu  or  both  and  then  carrying  it  to  the  kisser's  forehead. 
^Bng  the  Malays  the  vi.sitor  approaches  the  man  he  wishes  to 
^^Bwith  his  hands  joined  as  if  iu  su])plication,  while  the  other 
^^^■R  them  lichtly  with  his  own  on  either  8i<le,  and  afterward 
^^Bl^liands  to  his  lips  or  forehead.  These  motions  are  similar 
^^^^^knonics  in  the  feudal  acts  of  homage  and  fealty.    The 


490 


THE  POPULAR  SCIEXCS  MONTH U\ 


Micronesians,  notably  in  the  Pelev  and  Caroline  Islandg,  took  op  j 
either  the  band  or  foot  of  the  party  respeotod  and  nibbed  Ituir  i 
own  faces  with  it.     '^  — v.  g.,  tfao  Dunkora— aU»  ] 

kiss  one  another's  f"  tiem. 

The  original  concept  expressed  by  the  hand-kiss  was  that  of ' 


So,  when  prafti- 


'good."     In  very  I'nrly  times  to  possess  wli: 
i  of  the  greatest  importance  to  man,  and  t . 
was  the  symbol  of  any  good  thing  or  person, 
cable,  the  hand  of  the  person  saluted  w:        -~ 
.signify  that  he  was  good.    This  act  is  ik. 
the  bowing  of  the  head.    The  common  g>3sluro-Bigii  for  "grKul" 
in  all  senses  is  to  carry  the  hand  to  and  from  the  lipe  witli 
]>lea8ant  expression.    The  spontaneous  expression  of  dAsf-mi 
is  much  the  same,  signifying  not  only  greeting,  but 
in  short — good.    Their  full  sign  is  described  as  "  toui  ..  ..,. 
palm  or  ends  of  lingers  pointing  upward,  then  wave  the  haoi 


Irn  up. 
I.  l.ut 


■  outward  to  the  right  and  downward,  tun 
a  oompleto  description  of  kissing  one's  < 
relation  to  the  kiss  by  the  pairs  of  lips. 

A  common  gRstuT  '         '        o,"  the 

ing  more  directly  1.1  .  ;  liat  of 

placing  the  forefinger  on  the  lips,  which  sign  has  often  beea  1 
jUeously  reporte-'  V'         -     "         ''    r  ludiau  sigi 

'motion  and  in  >  _  m,  with  vnriu- 

and  expression,  means  admiration,  or  surprise,  or  a  high  dc 
of  content.     Its  essence  consists  in  placing  the  hand  u 
the  mouth,  that  being  sometimes  closed  and  somi 
though  covered  by  the  hand  with  rapid  emphafUK.     In  the  U 

9  it  is  interpreted  to  mean  that  Inngnago  is  Inadr- 
press  the  sensations  felt.      WHien  the  month  i»  ojx 
hand  placed  over  it  to  attract  notice,  the 
by  imitation  of  the  familiar  and  insttncti..  ..^ ,. 
emotion.    This  sign  also  has  been  reported  as  a  k 

Another  case  where  the  same  error 
curretl  is  also  of  interest,  as  showing  a 
inhalation,  iriving  an  equally  po<>tical    '  In  cqnat 

kfricat'  "of  the  person  salut«d  a: 

rords,  '  :.  -o  as  smooth  with  you  . 

your  hand." 


Hu.  W.  T.  WTTTpnAii  xlmirea  th«  ekill  widi  whidi  lh»  Bhririinm-.  ..f 
oiHi  «toDO  Itnptrairnt*.  and  rnra  oat  vnrk  that  mm  iraald  iu.r 
I  *u«li  roa^  loob.    Tb«;  Aow  grml  toffcuaUy^,  pvr 
poun-bcMd*  for  ^ffihag  doftaag  and  <i«li ;  hMlM4  af  r  ji| 

KWB  a*  a  EaropMB  workman  voaU  dih  they  t«ni  It  rouiKi  tutJ  fvuiMl,  uhI  i 
1  aeraa  tit*  frdo. 
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PliOGIiESS  IN  AGRICULTURAL  SCIENCE. 

Bt  D».  MAXLY   MILES. 

'!TT'  '  !i' in  tracing  the  interdependont  rela- 

3  is  clearing  uj)  jiomo  of  the  obscure 

ublems  in  the  nutrition  of  plants  that  have  a  direct  bearing  on 

lie  processes  of  evolution  and  the  applications  of  science  in  agri- 

illuri'. 

Siac«  the  discovery  of  the  composition  of  the  atmosphere,  the 

oblem  of  the  aoui-ces  of  the  nitrogen  of  vegetation  has  given 

to  a  wider  range  of  experimental  investigation  and  discussion 

in  any  other  in  vegetable  physiologj'.    The  evidence  appeared 

iconclusivo  as  to  its  soui-ce  in  certain  families,  including  the 

»,  while  the  larger  supplies  of  nitrogen  obtained  by  legu- 

were  not  fully  accounteil  for, 

Limonts  of  Boussingault,  in  France,  and  the  elaborate 

irusiigationa  at  Rothamsted,  in  England,  seemed  to  show  that 

ric  nitrogen  is  not  appropriated,  to  any  extent,  by  the 

[lianta,  and  that  the  soil  is  the  main  or  sole  source  of  the 

^trog^a  uf  vegutalion. 

\\1  '  '      '       were  the  leading  cereals  under  experiment, 

ifi'l  ;  I       i;imste<l;  and  it  was  found  that,  while  they 

imtoiued  less  nitrogen  in  their  composition  than  leguminous 

they  were  specifically  benefited  by  nitrogenous  manures. 

other  hand,  leguminous  crops,  which  obtained  larger  sup- 

Utes  of  nitrogen  from  the  soil,  were  not  benefited  by  nitrogenous 

res,  and  thoy  grew  luxuriantly  on  soils  that  did  not  furnish 

ils  with  their  comparatively  limited  supplies  of  nitrogen. 

Thfiie  uppuretitly  paradoxical   results  are  now  explained,  in 

i-ast,  by  investigations  made  within  the  past  five  years  by 

;  and  Willfarth,  Ward,  Prazmouski,  and  others,  which 

Kvii  fully  verified  by  experiments  at  Rothamsted  which  are 

progress.     Former  experiments  showed  that  leguminous 

ttla  ubUuned  nitrogen  from  some  source,  or  under  conditions 

■lable  for  the  nutrition  of  the  cereals,  and  it  was 

lined  from  the  atmosphere. 

ft  was  suggested  that  the  tubercles  observed  on  the  roots  of 

■t  relation  to  the  appropriation  of 
looked  upon  them  aa  abnormal  and 
[>byftiological  significance. 

■'•St  invi'Stigations,  however,  show,  boyoiul  the  shadow 

that  tlicsc  "  tubercles  "  or  "  no<lule3  "  are  the  n^sults  of 

by  ^.  and  that  "the  relation  between  the  roots 

bAoUTiiti  "jijiumsms  is  n  true  symbiotic  one, each  develop- 
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,.ft. 


'  '^   f^TllT     fli't'     X*ym 


ill g  more  ^ngoroiisly  at  tho  expense  of  '!■ 
nitrogen  is  appropriatod  Ly  tho  microbes 

In  1883  Hellriegel  began  exp(>rimoiit«  wi; 
in  pots  of  washed  quartz  sund,  to  which  no  ; 
Marked  differences  were  observed  in  tho  growth 
dor  these  conditions,  but  tubercles  were  foun  ' 
plants  tljat  made  the  best  growtli,  while   i      . 
other  cases.    He  was  then  led  to  attempt  the  producti< 
root-tulw-rcles  by  seeding  or  inoculating  si-     '       ' 
water-extract  of  a  soil  in  which  leguminoua  | 
To  some  of  the  pots,  in  which  peas  and  vetches  were  planied,i 
twenty-five  c.  c.  to  fifty  c.  c,  of  a  water-extract  of  a  fertile < 
were  added,     When  this  soil-extract  was  not  sterilized,  thcr»i 
a  luxuriant  growth  of  the  plants  in  the  pots  to  which  it  WM| 
plied,  with  abundant  formation  of  root-nodulos ;  but  vrhctntli«| 
extrat't  was  sterilized,  this  result  was  not  obtained. 

This  soil-extract,  however,  was  without  efFect  or 
some  other  plants;  but  when  the  lupine  pots  were  int" 
an  «>xtract  of  a  soil  in  which  lupines  were  growing,  the  plants  norfe  1 
a  luxuriant  growth,  and  root-tubercles  wen?  abundantly 
oped.  In  all  cases  the  nitrogen  supply  of  the  plants  was  i 
dent  with  the  development  of  root-tubercle«,  that  were  pnjtluced' 
by  inoculation  with  the  extract  of  a  T       '      iiil. 

In  1888  a  preliminary  series  of  e>  ;  uts,  on  the  sume  Itiiv.  j 

were  begun  at  Rothamsted  by  Sir  John  B.  Lawes  and  Prof.  J.  H- 1 
Gilbert;  and  in   1889  they  wori  "    ned,  on  r. 

scale,  with  modified  conilitions  si.  i  by  the  i 

coding  year.    Their  first  oxiK'riments  were  ma<^lo  with  peas,] 
lupines,  and  yellow  lupines,  in  pots  seven  inches  hir' 
six  inches  in  diameter.     For  our  present  porposo  v 
call  attention  to  the  experiments  in  18S8  with  ptASL 

Pots  1, 2,  and  3  were  filled  "witlj  a  washed  yellow  aand,loirtlkl^ 
was  added  ()'5  i>er  cent  of  the  a»h  of  pea  plants  to  fnmish  tb«  i»  i 
quired  minenil  constituents.  Pot  4  was  filltKl  with  a 
soiL  Distille<l  wator  wjis  used  for  watering  the  pl;i..:. ,  _ 
other  application  was  made  to  pot  I.  Care  was  taken  toi 
I  mine  (he  nitrogim  of  the  soils,  and  of  tho  seeda  planted,  whicli 
I  need  not  describe  in  detail. 

An  extract  of  a  rich  garden  soil  was  preporod  by  n  •! 

Bpered  }"■    ' 

I,  after  tli' 
liquid  w^as  applied  to  each  of  pots  2  and  3.    A  '  '  <] 

of  this  soil-extract  showed  that  thr     -  — ' 
faifK«tl  in  it  wan  so  small  that  it  con 

li.  and  that  iia  eti'ect  must  boBUril<^ 
'  '^  conUunod. 
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lere  *u.,  I.  .  ^lisiderable  development  of  roots  iu  the  upper 
of  pot  1,  and  a  number  of  root-tuberclos  were  formed,  owing 
,  as  proved  by  subsequent  experiments,  that  the  sand 
—  ..^rilizod  before  planting  the  peas.    The  roots  in  pots  2 
3,  inoculated  with  soil-extract,  were  more  abundant  than  in 
t-tuboroles  were  decidedly  more  numerous  and 
^i         ,      I  '    .      rs.     The  above-ground  growth  was  more  lux- 
pot  in  pots  'i  and  3  than  iu  pot  1,  and  "  in  the  total  vegetable 
V         '  • -18  in  pot  2  more  than  twice,  and  in  pot  3  nearly 

[i  ,  nitrogen  as  in  p<jt  1  without  soil-extract." 

A  compariiion  of  the  total  nitrogen  in  the  soil  and  plants  at  the 
to  of  the  experiment  with  the  original  nitrogen  in  the  soil  and 
da  showed  that  "  in  pot  1,  with  the  impure  and  not  sterilized 
«i,  but  without  soil-extract,  there  was  more  than  three  times  as 
ch  nitrogen  in  the  products  as  in  the  soil  and  seed ;  in  pot  2, 
h  jtoil -ex tract,  there  was  about  five  times  as  much;  and  in  pot 
]*<)  with  soil-extract,  there  was  more  than  four  times  as  much." 
iir«  was  very  little  difference  in  the  amount  of  nitrogen  in  the 
U  at  the  beginning  and  the  close  of  the  experiments,  and,  neg- 
Untc  this,  it  ap[)ears  that  "  the  nitrogen  in  the  substance  grown 
R,in  'p(ti  1,  nine  and  one  half-fold;  in  pot  2,  nearly  eighteen- 
i;  and  in  pot  3,  nearly  fiftoen-fold  that  supjiliod  in  the  seed." 
' '  '  similar  experiments  were  madf  with  i)eas,  red  clover, 

It  ,  1  lie  lupines,  yellow  lupines,  and  lucem.  For  the  lupines 
■  lucem  glazed  earthenware  pots,  six  inches  in  diameter  and 
n  ■  ■  '  1,  were  provided,  and  for  the  other  plants  the 
V'    .  ■  d  as  in  18S8. 

"The  Rand  used  was  a  rather  coarse  white  quartz  sand,  from 
Och  the  coarser  and  the  finer  portions  were  removed  by  sifting, 
i  more  of  the  finer  by  washing  and  decantation,  first  in  well, 
1  (iftonvard  in  distilled  water. 

"In  each  case  the  sjind  was  mixed  with  O'l  per  cent  of  the 

mUash.  and  0"1  per  cent  of  calcium  carbonate."    The  prepared 

r  -^rilized  by  keeping  it  for  several  days  at  a  temperature 

\. .,  luO"  C.  in  a  water-bath. 

I" There  were  four  pots  of  each  description  of  plant."    Of  the 
B'  -,  vfdclies,  and  lucern  there  was  one  pot  of  each  of  the 

......    ,uartz  sand  without  inoculation  with  soil-extract;  two 

of  the  prepared  quartz  sand  inoculated  with  the  microl)e8  of 

i-t;  and  one  pot  of  garden  soil  itself.    Of  the 

\'  lupines  there  was  one  pot  of  each  of  the  pro- 

but  not  inoculatetl,  quartz  sand ;  two  pots  of  the  prepared 

'  ■       '  with  an  extract  of  a  soil  from  a  field  where 

lud  one  pot  of  the  lupine  soil  itself,  to  which 

per  cont  of  lupine  plunt-ash. 

inc  5<.>u-tvxtracts  were  in  all  cases  added  on  July  9th,  before 
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Fig.  1)  show  extremely  limited  growth."   The  plants  in  pate  1  ■at 
3.  inot-ulated  with  a  soil-extract  containing  microbes,  lie^:*n  tu 
show  enhanced  growt}i,  wlien  coriipartiil  with  thf 
before  the  end  of  Jnly.    Finally,  the  plant."*  in  j       . 
inches  and  a  quarter,  and  eight  iuchcj«  and  u  liolf  liigli; 
fourteen.aiulfiftyinehosandaliJiIf;  in  |>ot3.  "' 
a  half, and  fifty  inches  and  a  liulf ;  while  in  tip 


qnortz  sand,  were  fifty-two  inches  and  a  half,  and 
-seven  inches  liigh;  those  in  the  duplicate  pot  11  were  sixty- 
inches  and  a  half,  and  dfty-one  inches  high ;  while  those  in 
,  12,  in  a  garden  soil,  wore  only  fifty-three,  and  thirty-six  inches 
As  in  the  case  with  the  peas,  the  plants  in  pot  12  fiowercd 
Kk'<l,  while  those  in  pots  10  and  11  did  not. 

of  the  blue  lupines,  as  iu  1888,  failed  to  grow.  After  some 
ing  two  plants  of  yellow  lupines  were  grown  in  each  pot. 
elative  development,  November  29th,  is  shown  in  the  pho- 
copied  in  Fig.  3. 
le  plants  in  pot  17,  in  the  sterilized  sand  not  inoculated  with 
'.'s,  were  one  inch  and  a  half,  and  two  inches  high, 
liowing  over  the  rim  of  the  pot";  those  in  pot  18,  in 
inoculated  quartz  sand,  measured  twenty-four,  and  eighteen 
bos,  "  both  spreading  much  beyond  the  width  of  the  pot";  in 
19,  also  in  inoculated  quartz  sand,  one  plant  was  more  than 
I  feet  and  the  other  but  little  more  than  eight  inches  high ; 
Je  in  pot  20,  in  a  soil  from  a  field  where  lupines  were  grow- 
,  one  plant  was  but  sixteen  inches  and  the  other  only  eight- 
inches  high,  and  both  less  branching  than  those  in  pots  18 
Itf. 

'  Uolike  the  peas  and  vetches,  the  yellow  lupines,  with  soil- 
ling  (pots  18  and  19,  Fig,  3),  flowered  and  podded 
ae  plant  in  pot  IS  had  nine  small  jnids,  and  one  in  pot 
\iwve  large  and  three  small  ones.    There  were  also  in  pot  20, 
Inpine  soil,  on  one  plant  five  pods  and  on  the  other  six. 
8,  in  the  quartz  sand  with  lupine  soil-extract  seeding,  the 
itt  not  only  produced  a  great  deal  more  vegetable  matter  than 
in  the  lupine  sand  itself,  but  they  as  freely  flowertid  and 
Jod."    This  was  probably  owing  to  the  less  porosity  of  the 
ine  soil  when  watered  in  the  pot. 
de  root  development  and  root-tubercles  in  the  different  pota 
be  briefly  described  as  follows :  In  pots  1  of  the  peas,  9  of  the 
Bh(«,and  17  of  the  lupines,  no  root-tubercles  coiild  he  found,  and 
nxjts  were  decidedly  less  developed  than  in  the  inoculated 
1 2,  3,  10,11,  18,  and  19. 

pot  1  of  the  peas  in  the  garden  soil  the  roots  were  abundant, 

i  tho  njot-tnbercles  were  not  as  numerous  as  in  pots  2  and  3* 

nt  12  of  the  vetches,  also  with  garden  soil,  the  root-tubercles 

I  ten  namerous,  and  tho  roots  were  not  as  well  developed  as 

}t0 10  and  11,    In  pot  20  of  the  yellow  lupines,  in  a  soil  from  a 

wbero  lupines  were  growing,  the  root-tubercles  were  not  as 

>o8,  and  there  was  less  root  development  than  in  pots  18 

[19. 

In  their  "  preliminary  notice  "  of  the  results  of  these  experi- 
\is.  Sir  J.  B.  Lawes  and  Prof.  J.  H.  Gilbert  say :  "  It  will  be 
fot.  zxxnn. — M 


498 


THE  POPULAR  SCIEXCB  MONTHLY. 


admitted  that  the  results  so  far  broti  •'■'  '  -• ^rard  are  a 

confirmatory  of  those  obiaiaed  by  H  ;  aud  that  the  fi 

the  fixation  of  free  nitrogen  in  tlie  gi-owtii  of  Ln' 

the  influence  of  microbe  seeding  of  the  Bt>il  aroi        ;..,    p 

no<iuIe  formation  on  the  roots  may  be  consi'i'  r    !  ..s  fully  esUl^ 

lished." 

The  results  obtained  by  the  inoculation  of  the  proj'*"-i<rT  iin«f1» 
sand  vrith  the  microbes  of  a  fertile  soil,  or  of  uno  in  v  ncs 

I  were  growing,  as  shown  in  the  increosoil  "la 

!  pots  :i,  3,  10,  11, 18,  aud  19,  when  compan  .        1,1, 

and  17,  which  were  not  inoculated,  are  striking;  but  a  compariMi 
of  the  plants  in  the  inoculated  pots  with  those  in  '  tlia 

a  garden  soil,  and  pot  2U  in  a  "lupine  soil,"  f»i 
significant  indications  of  the  futility  of  purely  chemical  cotukil' 
orations  in  discussing  the  nutritive  processes  of  plants  and 
relations  to  the  soiL    The  peas  and  vetches  in  a  rich  gardi 
flowered  aud  seeded,  but  the  plants  were  not  as  large,  and 

root-tubercles  were  not  as  numerous,  as  in  the  stcr' irta 

inoculated  with  microbes  from  a  fertile  soil ;  and  ■  las 

a  better  growth  in  the  inoculated  quarts  sand  than  ut  soil  from 
lupine  field. 

The  biological  factors  concerned  iu  the  elaboration  of 
food  seem  to  be  quite  as  important  as  the  chemical  elumente  pi 
vided  in  the  soil  itself ;  and  a  revision  of  the  accepted  theories 
plant  growth,  and  the  relations  of  soils  to  their  processes  of  a 
trition,  is  e^ndently  needed  from  this^  int. 

It  should  be  remarked,  however,  i  root'tuborcl 

duced  by  microbes  are  not  confined  to  the  htg^tminfOKft^  i 
have,  in  fact,  been  observed  in  several  natu     '        ' 
'  Moreover,  there  are  indications  that  several  \ 
syrnbiont  microbes  are  concerned  in  the  pnxiuction  of  taberdi 
on  the  root^  of  leguminous  plants,  and  it  is  probable  thai 
species  has  its  own  favored  form. 

Hellriegel  failed  to  grow  lupines  in  a  nitrogen-fre' 
lated  with  a  fertile  soil-extract;  but,  when  the  :■ 
ma<lo  with  an  extract  of  a  saudy  soil  in  which  lu; 
ing,  a  luxuriant  growth  was  obtained. 

In  the  Rotbamsted  experiments  on  land  whoro  red  clov(>r  hai 
I  been  grown  repeatedly,  and  its  yield  of  uitrogvn  wa*  n!dnc<id  U 
but  32  pounds  per  acre,  votchoji,  on  an  avera^^  ■  o  ywnk 

obtained  120  pounds  of  nitrogen  per  acre;  Iul  ...  _.  ..Ided  • 
high  as  H40  imunds,  and  made  an  average  for  six  yean  of  Itt 
'  '       "  '  "    -:hara  cl 

■M  beeji  gr  y>two  y>  .  ■[ 

^^ncUcally  jaiKM     K>  sro\T,  lutir  yum  ui  mtrogea  per  acn- 1^ 


rogror- 
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"  ">  about  16  pounds  on  the  unmanurcd  plot,  and 
IS  on  the  plot  witli  mineral  manure  but  without 
BQ,  very  large  crops  of  rod  clover  were  grown  containing 
"    '         lids  of  nitrogen  per  acre. 

u  is  directed  exclusively  to  the  root-tubercles  of 

its  and  the  roots  to  which  they  are  attached,  it  is  difficult  to 

stand  the  manner  in  which  the  free  nitrogen  of  the  air  por- 

the  soil  is  made  available  by  the  microbes  for  the  nutri- 

of  the  more  highly  organized  hosts  with  which  they  are  asso- 

but  the  problem  is  simplified  when  we  take  into  considera- 

i  interdependent  relations  of  living  organisms  arising  from 

habits,  and  different  requirements  in  their  processes  of  nu- 

ioa. 

iaflaence  of  cats  on  the  growing  of  clover  seed,  as  pointed 

by  Darwin,  furnishes  a  good  illustration  of  dependent  rela- 

in  the  struggle  for  existence.    Cats  prey  on  tield-mice  that 

the  nests  of  humble-bees,  and  the  bees  are  known  to  b© 

it  factors  in  the  fertilization  of  the  clover  plant.    Quite 

'  marked  relations  of  dependence  have  been  observed  among 

Dbea,  but  the  sequence  of  organisms  may  be  brought  about 

•kAV  .     ^  process. 

In  .  nary  processes  of  putrefaction  we  find  an  orderly 

TOCcessjon  of  living  organisms  engaged  in  the  work  of  disinte- 

in  which  relations  of  dependence  ai-e  clearly  manifest. 

;robes  that  initiate  the  putrefactive  process  appropriate 

^terials  required  for  their  own  growth  and  multiplication, 

Ic  residual  mass  soon  becomes  better  fitted  for  the  nutrition 

Eotiier  species  which  succeed  them.    These  are,  for  similar  rea- 

ioc«eded  by  other  forms  that  are  better  adapted  to  the 

conditions,  and  a  aeries  of  organisms,  of  diverse  habits, 

Ireqoired  to  reduce  the  organic  compr)und8  to  their  elements. 

cies  perfonna  a  specific  r6le,  "  the  earlier  ones  preparing 

lum,  or  altering  the  surrounding  medium,  so  as  to  render 

jhly  favorable  to  a  succeeding  form,"  while  their  own  activi- 

il  by  the  changed  conditions. 

jmhioifis,  as  now  u^ed,  is  limited  to  the  immediate 

!  direct  relations  of  certain  species  that  are  mutually  beneficial 

ioir  processes  of  nutrition  and  growth ;  but  this  interdepend- 

lof  vital  activities  and  interests,  in  many  cases  at  least,  seems 

Sitend  to  more  remote  relations  through  a  series  of  organisms, 

of  which  may  have  an  influence  on  the  well-being  of  the 

An  increased  growth  of  clover  in  a  nitrogen-free  soil 

I  been  obtained  by  seeding  it  with  an  extract  from  a  root-crop 

and  this,  in  connection  with  the  facts  already  presented,  is 

unly  suggestive  in  explaining  the  advantages  arising  from 

I  rotations. 
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ITie  micro-organisms  that  are  found  in  great  var-  * 
must  have  an  important  influence  on  tho  pro<eKaefi  of 
that  are  constantly  taking  place  in  the  soil  itself ;  and  tiic  irsaiU 
of  their  activities,  which  are  not  limited  to  processes  of  pQtrefi^ 
tion  and  nitrification,  can  not  be  measured  solely  by  the  anunial 
of  nutritive  materials  appropriated.    In  my  o\  uta  with 

soil-microbes  they  have  proved  their  ability  lu  . —   reqaind 

supplies  of  lime  and  potash  from  solid  fragmcnUi  of  gypsum  vA 
feldspar,  and  even  from  the  glass  tubes  in  which  culture*  tr«« 
made,  which  were  deeply  etched  by  their  action. 

The  roots  of  plants  imdoubtedly  aid  in  determining  cdodi- 
tions  of  the  soil  that  favor  the  vital  activities  of  I'  licrobw, 

and  interfere  with  the  well-being  of  others  of  il  halnti; 

and  the  plants,  in  their  turn,  are  presumably  benefited  by  tha 
activities  of  the  microbes  best  adapted  to  the  prescribed  cor  '  '  ' 
In  the  struggle  for   existence  the  dominance  of  thoso 
forms  can  not,  however,  be  indefinitely  maintained.    The  nuti 
of  one  species  of  plant  and  their  associated  microbes,  in  appro* 
ating  their    required    supplies  of  nutritive  materials,  indo^B 
metabolism  of  tho  soil  that,  sooner  or  later,  rendera  it  ^^| 

for  other  species  of  plants  and  other  microbe  assi-, .-..  ,  fli 
these,  in  their  turn,  prepare  the  way  for  species  of  still  differed 
requirements  in  their  processes  of  nutrition. 

Soil  metabolism,  and  the  involved  liberation  or  ehibottiiioo  dl 
plant  food,  will  thus  be  promoted  by  a  succession  of  plaata  ol 
L different  habits  of  growth,  ouch  with  its  associated  microbes:  VUL 
I  the  elements  of  fertility  stored  in,  or  permeating  tho  soil,  magi 
under  such  conditions,  be  more  completely  utilised.  fl 

It  is  practically  p  '  '      '  ng  and  inaccurate  to   sn;,  -ii.:   l«iPI 
minous  plants  appri  ^  :ie  free  nitrogen  of  tin-  utUiiwjih^w 

The  evidence  clearly  shows  that  the  soil-microb««  which.^| 
favorable  conditions  for  th<  '^i^  of  their  vital       •'-••^H 

the  vicinity  of,  or  in  contact  ■    >•.  roots  of  legmn;  .i^| 

are  able  to  make  use  of  tho  free  nitrogen  that  permoates  th«^| 
and  that  it  is  thus  made  available  as  of,-  ^  ■■  -'  nitrogen  in^l 
nutrition   of  tho   higher  chlorophyl-beti  aminnuB  pl^H 

The  latest  investigations  are,  therefore,  strictly  in  amordiinee^H 
the  earlier  experiments  by  Bouasingault .  "'"^  '■*  T?'.t1ir.ri,iii.J^| 
showing  that  the  soil  is  the  aource  of  tli  'U» 

wo  must  look  to  soil  conditions  as  essen!  ' 

ing  the  vital  activities  of  tho  microbes  i..,  „  ^- 

into  the  combined  form  that  ia  available  for  tbo  uairition  of  th» 
higher  plants. 

It  must  Imj  ndmittod  that  rwl  clovor  aptirtinriat-'*!  nitrorf n  tbs* 
has  been  prepared  for  it  from  tho  frwnii 
f ,.  ,  _..^,jgy  j^j  j^  symblont  microbo*,  but  ii  id  wcu  sut^wii  'fui  • 
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3t  grow  for  many  years  in  succession  on  tlie  same  land,  and 
crops  must  be  introduced  to  put  the  soil  in  suitable  con- 
fer growing  it  again.     The  cereals  with  their  different 
^,  through  their  reactions  upon  the  soil,  which  are 
aided  by  their  associated  microbes,  and  even  the 
and  companion  microbes  of  other  leguminous  species,  may 
t  influence  in  determining  conditions  of  the  soil  that 
tritlve  processes  of  the  clover  roots  and  their  specific 
Hjmbiont  microbes. 

The  interdependent  biological  relations  of  different  farm-crops, 

and  of  the  soil-microbes  that  find  favorable  nutritive  conditions 

the  vicinity  of  their  roots,  appear  to  be  quite  as  important 

in  farm  economy  as  the  chemical  composition  of  soils  and 

and  the  conditions  of  the  soil  that  influence  these  relations 

tie  of  gnxat  practical  interest 

In  thf  light  of  our  present  knowledge,  it  must  be  obvious  that 
ho  Applications  of  science  to  agriculture,  so  far  as  crop-growing 
\  will  be  best  promoted  by  investigations  relating  to 
■  ry  of  those  microbes,  and  their  immediate  and  remote 
elations  to  the  roots  of  plants  of  different  species,  and  to  pro< 
;  of  metabolism  in  the  soil  under  different  conditions, 
le  saggestion  matlo  by  Dr.  M.  T.  Masters,  in  his  Plant  Life 
\  the  Farm,  that  in  the  future  the  farmer  may  be  able  to  apply 
"  [iroducing  germs  to  his  soil,  to  promote  the  growth 
,  with  greater  advantage  than  he  now  derives  from 
lio  application  of  chemical  manures,  seems  to  bo  fully  warranted 
le  results  of  recent  experiments ;  and  it  may  be  that  the 
ling  of  beneficial  microbes  may  come  to  be  of  as  g^eat  prac- 
iterest  to  the  farmer  as  the  breeding  of  yeast  now  is  in  the 
ifacture  of  beer. 
Wo  roust  not,  however,  be  misled  by  the  plausible  inferences 
\i  may  be  made  from  the  evidence  presented  in  regard  to  this 
^japcently  diacovere<l  source  of  nitrogen  supply  to  leguminous 
^■antu  under  special  conditions.  It  is  not  safe  to  assume  that 
^tne  nitrogen  removed  from  the  soil  by  crops  and  by  drainage,  or 
otherwise,  is  fully  restored  by  corresponding  amounts  derived 
tra  free  nitrogen  through  the  agency  of  microbes,  or  that  this 
le  sole  or  even  th«  main  source  of  the  nitrogen  of  leguminous 
L>p»  on  average  soils. 

The  Rothamsted  experiments  show  that  the  previous  accumu- 

of  combined  nitrogen  in  the  soil  must  be  the  source  of  a 

proportion  of  the  nitrogen  of  leguminous  crops,  and  that 

(utMit  repetition  of  such  crops  does  not  prevent  an  appre- 

•■•■ntion  of  the  nitrogen  of  the  surface  soil. 

rioe  we  now  have  seems  to  indicate  that,  under  ordi- 
nary conditions  of  farm  practice,  the  microbes  concerned  in  work- 
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iujj  up  the  accumulated  stows  of  comb' 

uro  quite  as  Bignificant  factors  iu  the  ii 

plants  as  their  symbiunt  microbes  that  appropriate  tr> 

aud  the  conditions  of  soils  and  plants  that  ''  "  — 

cise  of  these  diverse  biological  activities,  in 

other,  present  a  promising  field  for  future  in  ■ 

every  advance  in  knowledge  there  is  incro:  ■•"■   • 

transformations  of  matter  and  energy  tak 

processes  of  living  organisms  are  so  ex' 

they  con  not  be  expressed  or  defined  in  t. ...,>..  . 

to  a  single  department  of  science,  and  this  fact  mu 

if  any  real  progress  is  made  in  solving  the  problems  pr«t>6UttKl  UtJ 

the  applications  of  science  to  agriculture. 


THE  ARYAN  QUESTION  AND  PREHISTORIC  MA>'. 

Br  Vv>t.  T.  H.  HUXUSV. 

n. 

AT  the  present  time,  four  great  separate  bodies  of  water. 
Black  Sea,  the  Caspian,  the  Sea  of  Aral,  and  Lako 
occupy  the  southern  end  of  the  vast  jilains  which  t  ■ 
the  Arctic  Sea  to  the  highlands  of  the  Balkan  Peri" 
Minor,  of  Persia,  of  Afghanistan,  and  of  tho  \\ 
ceiitral  Asia  as  fur  as  the  AltaL    They  lie  for  tli 
twten  the  parallels  of  40°  and  60°  north,  and  oi'.       ,  iyj 

wide  stretches  of  barren  and  salt-laden  wastes.    Tbo  surfaM 
Balkaah  is  five  hundred  and  fourteen  f.-. 
hundred  and  fifty-eight  feet  above  the  > 

the  Caspian  eighty-five  feet  below  it^  The  Black  Sim  i<  in  fre* 
communication  with  the  Mediterranean  by  tli  V  ma  and  Um 
Dardanelles;   but  tho  others,  in  historical  l  v^p  li«ni  si 

most  temporarily  connected  with  it  and  with  one 
relatively  insignificant  channels.    1\v    -'■■'    ■■''  •' -^ 
is  comparatively  modern.    At  no  vcr_ 
Asia  Minor  was  continuous  with  that  of  1 

out  site  of  tho  Bosporus,  forming  a  barrit. . 

high,  which  dammed  up  the  waters  of  the  BItu-k  Sea,    A  v  > 
jxtont  of  eastern  Europe  and  of  v  ia  thu»  Vi'icn 

huge  reservoir,  the  lowest  part  i.  : ,     .      ...h  wn-^  «r  1  ilj 

situated  somewhat  more  than  two  hundred  fitjt  ab- 


i   I    >[>o,  sQch  as  tha  Dannbe  and  tbo  Volga,  and 

giuul  rivem  of  Asia,  tho  Oxus  and  Jaxartcs,  with  au  urn  mt 
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ftt«  afflaento,  poii-  ""  ''  -ir  waters.    In  addition,  it  received 
I  overflow  of  Lake  : ,  then  much  larger ;  and,  probably, 

that  df  tho  inland  Sea  of  Mongolia.    At  that  time  the  level  of  the 
Sea  of  Aral  stood  at  least  sixty  feet  higher  than  it  does  at  pres- 
ent.*   Instead  of  the  separate  Black,  Caspian,  and  Aral  Seas, 
Utere  was  one  vast  Ponto-Aralian  Mediterranean,  which  must 
(kTe  been  prolonged  into  arms  and  fiords  along  the  lower  valleys 
the  Danube,  the  Volga  (in  the  course  of  which  Caspian  shells 
now  found  as  far  aa  the  Kuma),  the  Ural,  and  the  other  afflu- 
ftl  rivon* — while  it  seems  to  have  sent  its  overflow  northward 
ugh  the  present  basin  of  the  Obi,    At  the  same  time,  there 
nanon  to  believe  that  the  northern  coast  of  Asia,  which  every- 
ihere  shows  signs  of  recent  slow  upheaval,  was  situated  far  to 
the  south  of  its  present  position.    The  consequences  of  this  state 
of  thi         '    \6  an  extremely  important  bearing  on  the  question 
undt-:  ion.    In  the  first  place,  an  Insular  climate  must  be 

ttbstituted  for  the  present  extremely  continental  climate  of  west 
Eurasia.    That  is  an  important  fact  in  many  ways.    For 
plo.  the  present  eastern  climatul  limitations  of  the  beech 
aid  not  have  existed,  and  if  primitive  Aryan  goes  back  thus 
r,  the  arguments  based  upon  the  occurrence  of  its  name  in  some 
jran  languages  and  not  in  others  lose  their  force.    In  the  second 
placp,  the  European  and  the  Asiatic  moieties  of  the  great  Eura- 
itic  plains  were  cut  off  from  one  another  by  the  Ponto-Aralian 
tf  rraiiean  and  its  prolongations.    In  the  third  place,  dii-ect 
to  Asia  Minor,  to  the  Caucasus,  to  the  Persian  highlands, 
to  Afghanistan,  from  the  Euroi>ean  moiety  was  completely 
while  the  tribes  of  eastern  central  Asia  were  equally 
oat  from  Persia  and  from  India  by  huge  mountain  ranges 
table-lands.    Thus,  if  the  blond  long-head  race  existed  so  far 
sic  as  the  epoch  in  which  the  Ponto-Aralian  Mediterranean  had 
( ful'      '  '0  for  its  development,  under  the  most  fa  ver- 

bis <  I  ee  from  any  serious  intrusion  of  foreign  el©- 

ita  from  Asia,  was  presented  in  northern  and  eastern  Europe. 
When  the  slow  erosion  of  the  passage  of  the  Dardanelles 
lined  tlie  Ponto-Aralian  waters  into  the  Mediterranean,  they 
have  everywhere  fallen  as  near  the  level  of  the  latter  as  the 
ike  of  the  country  permitted,  remaining,  at  first,  connected  by 
:h  straits  as  that  of  which  the  traces  yet  persist  between  the 
(and  the  Caspian,  the  Caspian  and  the  Aral  Seas  respectively. 
>  the  gradual  elevation  of  the  land  of  northern  Siberia,  bring- 
in  ita  train  a  continental  climate,  with  its  dry  air  and  intense 
"hammer  heats,  the  loss  by  evaporation  soon  exceedeti  the  greatly 

•  TVk  U  proTcd  by  the  old  obons marks  on  the  hill  of  KufakanaUo  In  the  midst  of  the 
Mu  of  ib«  0x01.  Some  authorities  put  tho  andent  level  Tcrj  much  higher — two  hon- 
tni  iMt  or  iBon  (Kofttte,  jUit,  p.  408). 
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reduced  supply  of  water,  and  Balkash,  Aral,  and  Caspian  gradu- 
ally shrank  to  their  present  dimensions.  In  the  course  of  this 
process  the  broad  plains  between  the  separated  inland  sias,  as 
soon  as  they  were  laid  bare,  threw  open  easy  routes  to  the  Cau- 
casus and  to  Turkistan,  which  might  well  be  utilized  by  the 
blond  long-heads  moving  eastward  through  the  plains  contempo- 
raneously left  dry  south  and  east  of  the  Ural  chain.  The  same 
process  of  desiccation,  however,  would  render  the  route  from  east 
central  Asia  westward  as  easily  practicable ;  and,  in  the  end,  the 
Aryan  stock  might  easily  be  cut  in  two,  as  we  now  find  it  to  be,  by 
the  movement  of  the  Mongoloid  brunet  broad-heads  to  the  west. 

Thus  we  arrive  at  what  is  practically  Latham's  Sarmatian  hy- 
pothesis— if  the  term  "  Sarmatian  "  is  stretched  a  little,  so  as  to  in- 
clude the  higher  parts  and  a  good  deal  of  the  northern  slopes  of 
Europe  between  the  Ural  and  the  German  Ocean ;  an  immense 
area  of  country,  at  least  as  large  as  that  now  included  between 
the  Black  Sea,  the  Atlantic,  the  Baltic,  and  the  Mediterranean. 

If  we  imagine  the  blond  long-head  race  to  have  been  spread 
over  this  area,  while  the  primitive  Aryan  language  was  in  course 
of  formation,  its  northwestern  and  its  southeastern  tribes  will 
have  been  fifteen  hundred  or  more  miles  apart.  Thus,  there  will 
have  been  ample  scope  for  linguistic  differentiation  ;  and,  as  ad- 
jacent tribes  were  probably  influenced  by  the  same  causes,  it  is  rea- 
sonable to  suppose  that,  at  any  given  region  of  the  periphery,  the 
process  of  differentiation,  whether  brought  about  by  internal  or 
external  agencies,  will  have  been  analogous.  Hence,  it  is  permis- 
sible to  imag^ine  that,  even  before  primitive  Aryan  had  attained 
its  full  development,  the  course  of  that  development  had  become 
somewhat  different  in  different  localities ;  and,  in  this  sense,  it 
may  be  quite  true  that  one  uniform  primitive  Aryan  language 
uiever  existed.  The  nascent  mode  of  speech  may  very  early  have 
•got  a  twist,  so  to  speak,  toward  Lithuanian,  Slavonian,  Teutonic, 
or  Celtic  in  the  north  and  west;  toward  Thracian  and  Greek 
in  the  southwest ;  toward  Armenian  in  the  south ;  toward  Indo- 
Iranian  in  the  southeast.  With  the  centrifugal  movements  of 
the  several  fractions  of  the  race,  these  tendencies  of  peripheral 
groups  would  naturally  become  more  and  more  intensified  in 
proportion  to  their  isolation.  No  doubt,  in  the  center  and  in  other 
parts  of  the  periphery  of  the  Aryan  region,  other  dialectic  groups 
made  their  appearance ;  but  whatever  development  they  may 
have  attained,  these  have  failed  to  maintain  themselves  in  the  bat- 
tle with  the  Finno-Tataric  tribes,  or  with  the  stronger  among  their 
own  kith  and  kin.* 
F      Thus  I  think  that  the  most  plausible  hypothetical  answers 

*  Bee  the  ▼iewa  of  J.  Schmidt  (stated  and  diaciused  io  Scbnder  and  Jevons,  pp.  fA- 
t1),  with  which  those  hero  set  forth  ore  Bubstantlally  identical. 


i 


I 


{ 


I 


I 


JUT  AS-  nUBSTION  Ayn  prehistoric  man.   JOS 

can  oe  giVLii  lo  the  two  questions  wliicli  we  put  al  starting 
lies« :  There  was  and  is  an  Aryan  race — that  is  to  say,  the 
Jtoristic  modes  of  speech,  termed  Aryan,  were  developed 
die  blond  long-heads  alone,  however  much  some  of  thorn 
►■bave  bcon  modiliod  by  the  importation  of  non-Ai"yan  ele- 
cts.   Aa  to  the  "  home  "  of  the  Aryan  race,  it  was  in  Europe,  fl 
»y  chiefly  east  of  the  central  highlands  and  west  of  the  Ural.  ■ 
this  region  it  spread  west,  along  the  coasts  of  the  North 
1  our  islands,  where,  probably,  it  met  the  brunet  long-heads ; 
ince,  where  it  found  both  these  and  the  bi-unet  short-heads ; 
itzc*rland  and  south  Germany,  where  it  impinged  on  the 
irt-heatls ;  to  Italy,  where  bi-unet  short-heads  seem  to  M 
ided  in  the  north  and  long-heads  in  the  south ;  and  to  V 
I  TUIVftn  Peninsula,  about  the  earliest  inhabitants  of  which  we 
'  next  to  nothing.    There  are  two  ways  to  Asia  Minor,  the 
I  over  the  Bosporus  and  the  other  through  the  passes  of  the 
aeamu,  and  the  Aryans  may  well  have  utilized  both.    Finally, 
boastern  tribes  probably  spread  themselves  gradually  over 
Stan,  and,  after  evolviug  the  primitive  Indo-Iranian 
bt,  Bventually  colonized  Persia  and  Hindostan,  where  their 
developed  into  its  final  forms.    On  this  hypothesis,  the  no- 
lat  the  Celts  and  the  Teutons  migrated  from  about  Pamir 
be  Hiudoo  Koosh  is  as  far  from  the  truth  as  the  supposition 
jibe  ludo-Iranians  migrated  from  Scandina^^a.    It  supposes  _ 
blond  long-heads,  in  what  may  be  called  their  nascent  I 
je— that  is,  before  their  dialects  had  taken  on  the  full 
laracteristics — were  spread  over  a  wide  region  which  is, 
Sntionally,  European ;  but  which,  from  the  point  of  view  of 
lysical  geographer,  is  rather  to  be  regarded  as  a  continuation 
Moreover,  it  is  quite  possible,  and  even  probable,  that 
jnd  long-beads  may  have  arrived  in  Turkistan  before  their 
I  had  reached,  or  at  any  rate  passed  beyond,  the  stage  of 
ptive  Aryan;  and  that  the  whole  process  of  differentiation 
ido-Imnian  took  i)lace  during  the  long  ages  of  their  resi- 
'.n  of  the  Oxus.    Thus,  the  question  whether  the 
lUvo  Aryans  was  in  Europe,  or  in  Asia,  becomes 
much  a  debate  about  geographical  terminology. 
be  foregoing  arguments  in  favor  of  Latham's  "  Sarmatian 
thesis  "  have  been  based  uj)on  data  which  lie  within  the  ken 
»lory,  or  may  be  surely  concluded  by  reasoning  backward 
►  present  state  of  things.     But,  thanks  to  the  investigation 
shiBtoric  archaeologists  and  anthropologists  during  the 
iry,  a  va.tt  mass  of  positive  evidence  respecting  the 
lid  the  condition  of  mankind  in  the  long  interval  be- 
tho  dawn  of  history  and  the  commencement  of  the  recent 
i  has  been  brought  to  light. 
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Daring  thia  period,  there  ia  ovidonco  that  in*«"  "'■■■•ffdij 
those  regions  of  Europe  which  have  yet  bt*en  pr<  ■ 

^  and  such  of  their  bony  remains  as  havi' 

no  less  diversity  of  stature  and  cranial  coi . — 

ent.    There  are  tall  and  short  men ;  loug-skuUed  and  broads 

hinen;  and  it  is  pro!    "  ''"  to  conclude  that  the  present 

trast  of  blonds  and  i  oxisted  among  them  when  iheyi 

in  the  flesh.    Moreover,  it  has  become  clear  that,  everjnrher 
oldest  of  these  i)eople  were  in  the  so-called  nfolithic  stage  of  I 
ization.    That  is  to  say,  they  not  mert-ly  u^i-d  stone  implt 
which  were  chipped  into  shape,  hut  they  also  employed  looli 
weapons  brought  to  an  edge  by  grinding.    At  first  they  knowl 
or  nothing  of  the  use  of  metals ;  they  possess  domestic  animals  ud  { 
cultivated  plants,  and  live  in  houses  of  simple  construction. 
In  some  parts  of  Europe  little   advance  seems   f-  '"■'■ 
made,  even  down  to  historical  times.    But  in  Br  : 
Scandinavia,  Germany,  western  Russia,  Swir 
plain  of  the  Po,  very  probably  also  in  the  Btil..... 
ure  gradually  advanced  tmtil  a  relatively  high  (!• 
tion  was  attained.    The  initial  impulse  in  th 

appears  to  have  been  given  by  the  discovery  tj 

material  for  tools  and  weapons  than  stone.  In  the  early  days  otf 
prehistoric  archaeology,  Nilsson  showed  that .  '  '  '  rit«rni«ot»  on 
the  middle  iigu,  bronze  largely  took  the  pl:i'  a^  mm!  thill 

only  iu  the  latest  was  iron  substituted  for  bronze.    ThuB  oroee  Um] 

'generalization  of  the  occurrence  of  a  '  "f  stifM 

*of  culture,  which  were  somewhat  un  itr^  ttfl 

"  ages  "of  stone,  bronze,  and  iron.    For  a  long  time  ai '  i^H 

of  succession  in  the  same  locality  (which,  it  was  sr-  r^H 

ton,  lius  nothing  to  do  with  chronological  conten.,  i^H 

rforent  localities)  was  made  out,  the  change  from  stone  to  broOM 
■was  ascribed  to  foreign,  and,  of  cour«e.  Eastern,  infl-^^—a.    Thcnl 

^were  the  ubiquitous  Phoenician  tnulors*  and  the  in  ■  Arrsul 

from  the  Hindoo  Koosh,  ready  to  hand.     V  itvieifitigatiail 

has  proved  *  for  various  parts  of  Europe  ^ .:  probable  lorl 

others,  that  though  the  old  order  of  succession  is  correct  it  kispl 
coini>lete.  and  that  a  copper  stage  r  >iel*o*  ~ 

the  neolithic  and  the  bronze  stages.      ;iU  pn4-   i 

not,  the  formation  of  which  implies  a  knowledge  of  ooppor ;  uul  U  I 

da  certain  that  copper  was,  at  n  '  '    '  '     ^      "      1 

rlllA  native  ores,  by  the  people  ^i 

When  they  learned  that  the  hardntss  and  toughness  of  their  ^fll 

LWors  immensely  improved  by  alloying  it  with  an     "  ' ^'^l 

•"Pitrtifd'UperiL  wgairotd.   Bat  th*  «*S«b™  ■»!  <i'":  '  ^^ 

Knt^fcrieii  la  BuroTHi,  '  of  of  a  aof>iwr  Mage  e<  nbim  aMooi:  <  ^  I 
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1,  they  forsook  copper  for  bronze  and  gradually  attained  a  won- 
lerful  skill  iu  bronze-work.  Finally,  some  of  the  European  people 
Lecaoie  acquainted  with  iron,  and  its  superior  qualities  drove  out 
"bronze,  as  bronze  had  driven  out  stone,  from  use  in  the  manufact- 
ure of  implements  and  weapons  of  the  best  class.  But  the  pro- 
cess of  substitution  of  copper  and  bronze  for  stone  was  gradual, 
and,  for  common  purposes,  stone  remained  in  use  long  after  the 
introduction  of  metals. 

The  pile-dwellings  of  Switzerland  have  yielded  an  unbroken 
archseological  record  of  these  changes.  Those  of  eastern  Switzer- 
land ceased  to  exist  soon  after  the  appearance  of  metals,  but  in 
those  of  the  lakes  of  Neufch&tel  and  Bienne  the  history  is  contin- 
ued through  the  stage  of  bronze  to  the  beginning  of  that  of  iron. 
And  in  all  this  long  series  of  remains,  which  lay  bare  the  minutest 
details  of  the  life  of  the  pile-dwellers,  from  the  neolithic  to  the 
perfected  bronze  stage,  there  is  no  indication  of  any  disturbance 
such  as  must  have  been  caused  by  foreign  invasion ;  and  such  as 
was  produced  by  intruders,  shortly  after  the  iron  stage  was  reached. 
Undoubtedly  the  constructors  of  the  pile-dwellings  must  have 
received  foreign  influences  through  the  channel  of  trade,  and.may 
have  received  them  by  the  slow  immigration  of  other  races. 
Their  amber,  their  jade,  and  their  tin  show  that  they  had  commer- 
cial intercourse  with  somewhat  distant  regions.  The  amber,  how- 
ever, takes  us  no  farther  than  the  Baltic ;  and  it  is  now  known  that 
jade  is  to  be  had  within  the  boundaries  of  Europe,  while  tin  lay  no 
farther  off  than  north  Italy.  An  argument  in  favor  of  Oriental 
influence  has  been  based  upon  the  characters  of  certain  of  the  culti- 
vated plants  and  domesticated  animals.  But  even  that  argument 
does  not  necessarily  take  us  beyond  the  limits  of  southeastern 
Europe ;  and  it  needs  reconsideration  in  view  of  the  changes  of 
physical  geography  and  of  climate  to  which  I  have  drawn  atton- 
tiom 

In  connection  with  this  question  there  is  another  important 
series  of  facts  to  be  taken  into  consideration.  When,  in  the  seven- 
teenth century,  the  Russians  advanced  beyond  the  Ural  and  began 
to  occupy  Siberia,  they  found  that  the  majority  of  the  natives 
used  implements  of  stone  and  bone.  Only  a  few  possessed  tools 
or  weapons  of  iron,  which  had  reached  them  by  way  of  commerce ; 
the  Ostiaks  and  the  Tatars  of  Tom,  alone,  extracted  their  iron 
from  the  ore.  It  was  not  until  the  invaders  reached  the  Lena,  in 
the  far  East,  that  they  met  with  skillful  smiths  among  the  Jakuts,* 
who  manufactured  knives,  axes,  lances,  battle-axes,  and  leather 

*  Andree,  Die  Uetalle  bei  den  Natutrolkeni  (p.  114).  It  ia  interesting  to  note  that 
the  Jaknti  h«Te  always  b(^en  pastoral  nomads,  formerly  sbepberds,  now  horse-breeders,  and 
that  tbey  continue  to  work  their  iron  in  the  primitlre  fashion ;  as  the  argument  that  mctal- 
lurgic  skill  implies  settled  agricultural  life  not  unfrequently  mokes  its  appearance. 
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jerkias  studded  with  iruu ;  and  amoug  the  Ttiagusesoad 
who  had  learned  from  the  Jakuts. 

But  there  is  an  older  chapter  of  Siberian  h' 

closed  in  the  seventeenth  century, as  that  of  the  \,.   , 

dwellings  of  Switzerland  had  ended  when  the  Romans  (•nt«rtid] 
Helvetia.    Multitudes  of  sepulchral  tumuli,  ■  tho 

European  Russia,  "  kurgans,"  are  scattered  c  n  Al 

plains,  and  are  especially  agglomerated  about  the  upper 
the  Jenisei.    Some  are  modern,  while  others,  extremely  aacj 
are  attributed  to  a  giwisi-mythical  people,  the  TechTj<!es, 
Tschudish  kurgans  abound  in  copper  and  gold  a- 
luxury,  but  contain  neither  bronze  nor  iron.    T 
cured  their  copper  and  their  gold  from  the  metal 
the  Ural  and  the  Altai ;  and  their  old  shafts,  adit«, . 
heaps  led  the  Russians  to  the  rediscover}*  of  the  for^.^i.^ 
of  wealth.    The  race  to  which  the  Tschudes  belonged  and  ' 
of  the  works  which  testify  to  their  foi-mer  e>  are  all 

known.    But  seeing  that  a  rumor  of  them  apj> ....  :,  navei 
Herodotus,  while,  on  the  other  hand,  the  pilenlwellinR  civilii 
of  Switzerland  may  perhaps  come  down  as  late  av 
B.C.,  the  posHibility  that  a  knowledge  of  the  tci  val« 

copper  may  have  traveled  from  Silieria  westward  mnjt  not 
overlooked.    If  the  idea  of  turu I       ,     •  '    •  '      ust : 

be  Asiatic,  it  maybe  north  Ani  n  Asixtie. 

lu  the  total  absence  of  trustworthy  chrunologicul  and  onthr 
logical  data,  speculation  may  run  wild. 

The  oldest  ci\'ilization8  for  which  we  have  an,  eT»^n  sfpTrT 
mately,  accurate  chronology  are  those  of  the  v. 
and  of  the  Euphrates.    Here,  culture  seems  to  hu .  <_ 
gree  of  perfection  at  least  as  high  as  that  of  the  brv' 
thousand  years  ago.    But  before  the  intenr. 

Phoenician,  and  Greek  traders,  there  is  no  e\ .... 

orted  any  serious  influence  upon  Europe  or  northern  Asiik    Aa  I 

the  old  civilization  of  Mesopotamia,  what  is  tobe  «aid  ur- 

thing  definite  is  known  about  the  racial  character*  of  i 

nators,  the  Accadiana  ?    As  matters  stand,  thoy  ore  jurt  m  If 

have  been  a  group  of  the  same  i  '      r 

vidians  as  anything  else.     And,  i 

veloped  in  the  extreme  south  of  the  Raphratee  Valley,  it  is  dl 

to  imagine  that  its  inflnencocoulilha  '■  '    "  ^' 

except  by  the  Phtpnician  (anil   Ca/ 

was  imdoubtedly  operative  in  comparatively  late  limea. 

Are  we  then  to  bring  down  the  discovi.-ry    *  •'■     •"  •    '^  ' 
in  Switzerland  in,  at  i>arli»<«t,  l.l(»«  b.  r>.,  ai 
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thcr  hand,  the  northern  Enraslatics  had  got  as  far  as  copper, 

IB  help  of  their  own  ingenuity,  -why  deny  them  the  capacity 

(•    ■      ■      ■    "  step  to  bronze  ?    Carry  back  the  bon-owing 

;  •  may,  in  the  end  we  must  needs  come  to  somo 

[  or  man  from  whom  the  novel  idea  started,  and  who  after 

.we  it  practical  shape.    And  there  really  is 

'■  of  things  for  supposing  that  such  men  of 

tical  genins  may  not  have  turned  up,  independently  in  more 

than  one. 

10  capacity  of  the  population  of  Europe  for  independent 
while  in  the  copper  and  early  bronze  stage — the  "  palseo- 
betallic  "  stagp,  a.*  it  might  be  called — appears  to  me  to  be  dem- 

Sted  in  a  remarkable  manner  by  the  remains  of  their  archi- 
9.  From  the  cranuog  to  the  elaborate  pile-dwelling,  and 
jhe  rudest  inclosure  to  the  complex  fortification  of  the  ter- 
Bthere  is  an  advance  which  is  obviously  a  native  product. 
n  the  sepulchral  constructions ;  the  stone  cist,  with  or  with- 
DOt  a  preservative  or  memorial  cairn,  grows  into  the  chambered 
graves  lodged  in '  tumuli ;  into  such  megalithic  edifices  as  the 
^noiio  vaults  of  Maes  How  and  New  Grange ;  to  culminate  in  the 
%W>ff^  masonry  of  the  tombs  of  Mycena3,  constructed  on  exactly 
tlA  nmo  plan.  Can  any  one  look  at  the  varied  series  of  forms 
ie  between  the  primitive  five  or  six  flat  stones  fitted  to- 
ito  a  mere  box,  and  such  a  building  as  Maes  How,  and  yet 
that  the  latter  is  the  result  of  foreign  tuition  ?  But  the 
\o  built  Maes  How,  without  metal  tools,  could  certainly 
hare  built  the  so-called  "  treasure-house  "  of  Mycenre  with  them. 
If  these  old  men  of  the  sea,  the  heights  of  Hindoo-Koosh-Pa- 
id  the  plain  of  Shinar,  had  been  less  firmly  seated  upon  the 
lilers  of  anthropologists,  I  think  they  would  long  since  have 
'  least  possible  that  the  early  civilization  of  Europe 
-ij  growth ;  and  that,  so  far  as  the  evidence  at  pres- 
[accumulated  goes,  the  neolithic  culture  may  have  attained  its 
■T  may  have  gradually  come  into  use,  and 
<led  copper,  without  foreign  intervention. 
far  as  I  am  aware,  every  raw  material  employed  in  Europe 
ilteo-metallic  stage  is  to  bo  found  within  the  limits  of 
there  is  no  proof  that  the  old  races  of  domesticated 
iaunals  and  plants  could  not  have  been  developed  within  these 
ta.  If  any  one  chose  to  maintain  that  the  use  of  bronze  in 
Bp©  originated  among  the  inhabitants  of  Etruria  and  radiated 
I  along  the  alrea<ly  established  lines  of  traffic  to  all  parts  of 
B,  I  do  not  see  that  his  contention  could  be  upset.  It  would 
to  prove  either  that  the  primitive  Etruscans  could  not 
)vered  the  way  to  manufacture  bronze,  or  that  they  did 
it  an.l  hi^ome  a  great  mercantile  people  in  con- 
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sequence,  before  Phcenician  commerce  LinI  roftcli<y!  th?  mn'^*! 
shores  of  the  Tj-rrhene  Sea. 

Can  it  be  safely  concluded   that  the  i  / 
which  we  have  been  considering  waa  the  ajiji.     i^     •  <    ^ 
the  western  Eurasiatic  races  rather  than  another  ?    IHd  i(  i 
and  develop  among  the  brunet  or  the  blond  '      -  '    ;wL»  or  i 
the  brunet  short -heads  ?    I  do  not  think  tl  any  me 

answering  these  questions,  positively,  at  present.      Bchrada 
pointed  out  that  the  state  of  culture  of  the  primitive  Arj-B 
duced  from  philological  data,  closely  corresponds  with  that 
obtivined  among  the  pile-dwellers  in  the  neo! 

resemblance  of  the  early  stages  of  civilizaU „^ 

different  and  widely  separated  races  of  mankind  should  wmra  i 
that  archaeology  is  no  more  a  sure  guide  in  qaeetions  of  nc*  I 
philology. 

With  respect  to  the osteological  characters  of  the  pooplooll 
Swiss  pile-dwellings  information  is  as  ^  ■  *        ^  ' 

present  evidence  goes,  they  upi>ear  to  hit  n  ,  ^^« 

heads  and  long-heads  of  moderate  stature.'    In   France, 
land,  and  Germany,  both  long  and  broad  skulls  are  found 
muli  belonging  to  the  neolithic  stage.    In  sftm^  parts  of  Enj 
the  long  skulls,  and  in  others  the  broad  skuUs,  a<  ) 

higher  stature.    In  the  Scandinavian  Penins-i'     -  :.. 
neolithic  people  are  decided  long-heads ;  in 
much  larger  proportion  of  broa<i-heads. 

In  view  of  all  the  facta  known  to  me  (which  can  not  he  i 
in  greater  detail  in  this  place),  I  am  dispo««>d  to  think  that 
hlond  long-heads,  the  brunet  long-heads,  on 
heads  have  existed  on  the  continent  of  Etj;    ,  '  'i-u, 

Recent  period ;  that  only  the  former  two  at  fir«t  i 
ands ;  but  that  a  mixed  race  of  tall  brofi 

Black-Foresters  of  the  present  day,  so  i 

Bcker,  migrated  from  the  continent  and  formed  that  1*11 

tingent  of  the  i         '     i.n  which  has  been  i '       '  '    '       '    •  - 

wrongly)  with  f  ,  o  by  Thurnam,  and  . 

subsequently  lost  itself  among  tiie  predominant  bmnot  and  blOBd 

long-heads. 

I  do  not  think  there  is  anything  to  warrant  the  coneloflioa  O^* 
the  palfeo-metallio  culture  of  Europe  took  ita  origin  among  14» 

*  Prof.  Virehow  hu  iniu<dad1r  exproaanl  i)m  njdiilaD  ikal  Ifc*  OMBt  labah< ' 

GwIm  pUe4irclUiigs  v..  ri  (  » v'lC  bcfta*  \it  >s«* 

•taga)  Ui«ni  ««•  a  ,.•  ,,ogg  Ama.     nWurkrtfl  fit  1^ 

nolo-  <•  ol  the  ei]««aaae  of  troa^-ba*  te  •• 

r<m  ,1  t^  dltpQMl  t»  (hlak  Oial  tin  ;T**» 

•  correct ;  \ha  prMoiM  M  »Udl  U  !•,  «  f ' 

'ttd  mn  to  I-  It 


;  losed  Aryan)  race  ;  or  that  the  people  of 

„..  belonged  to  that  race.    The  long-heads 

Jem  may  just  as  likely  have  been  brunets.  In  north- 
there  is  clear  evidence  of  the  superposition  of  at 
of  culture,  in  which  that  of  the  copper  and 
ig  ierramare  people  comes  second  ;  a  stage  marked  by 
u  occupies  the  third  plac«;  and  that  is  fol- 
.  hich  apfXTtains  to  the  Gauls,  with  their  long 
id  other  characteristic  iron-work.  In  western  Switzer- 
ti'  *'  '  r  hand,  at  La  T<?ne,  and  elsewhere,  similar  relics 
.aula  followed  upon  the  latest  population  of  the 
I  among  whom  traces  of  Etruscan  inliuence  (though 
lion)  are  to  be  found.  Helbig  supposes  the  terramare 
have  been  Qreco-Latin-speaking  Pelasgi,  and  conse- 
Lryan.  But  we  can  not  suppose  the  people  of  the  pile- 
of  Switzerland  to  have  been  speakers  of  primitive 
(if  ever  there  was  such  a  language).  And  if  the 
the  first  speakers  of  Celtic  who  got  into  Switzerland, 
fan.  language  can  the  people  of  the  pile-dwellings  have 

I  already  mentioned,  there  is  not  the  least  doubt  that 

in  northwestern  Europe  during  the  Pleistocene  or 

epoch.    It  is  not  only  certain  that  men  were  cantem- 

»f  the  mammoth,  the  hairy  rhinoceros,  the  reindc*er,  the 

F,  and  other  great  carnivora,  in  England  and  in  France, 

it  deal  has  been  ascertained  about  the  modes  of  life  of 

cessors.    They  were  savage  hunters,  who  took  advan- 

ich  natural  shelters  as  overhang^ing  rocks  and  caves, 

built  themselves  rough  wigwams;  but  who  had  no 

aimals,  and  have  left  no  sign  that  they  cultivated 

In  many  localities  there  is  evidence  that  a  very  considcr- 

iral — the  so-c^llod  hiaitis — intervened  between  the  time 

Quaternary  or  pala'olithic  men  occupied   particular 

river  basins  and  the  accumnlation  of  the  debris  left  by 

lie  successors.     And,  in  spite  of  all   the  warnings 

itive  evidence  afforded  by  the  history  of  geology, 

very  positively  asserted  that  this  means  a  complete 

reen  the  Quaternary  and  the  Recent  populations — that 

lary  population  followed  the  retreating  ice  northward 

lind  them  a  desert  which  remained  unpeopled  for  ages. 

"       on  the  contrary,  maintain  that  the  races 

it  Europe  may  all  be  traced  back  to  the 


BTo'i  cscallcnt  work,  The   Lake  Dwellings  of   Europe,   for  Ia  T^nc. 
iBlif*'*  reecnl  »rlJdos  (ScoltUh  RcTiew,  1R90)  msy  softest  that  llie  pilo- 
t  ^iok«  Ckc  OMtiheiic  form  of  Celtic,  uid  the  Gaula  the  BrTtbooio  form. 
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great  Ice  ago.    When  a  conflict  of  opinion  of  thi«  kind  obuia^j 
among  reasonable  and  instructed  men,  it  i^  gonomlly  a  M 

elusion  that  the  evidence  for  neither  virv  '■■■  —  -•»    ' 

tainly  that  is  the  result  of  my  own  c«>;- 
both  the  hiatus  doctrine  (in  its  extreme  formt  ami   r 
though  I  think  the  latter  by  much  the  more  likely  .--  ,., 
right.    But  I  hesitate  to  adopt  it  on  the  o\'idence  ■which  has  b««  ] 
f  obtained  up  to  this  time. 

No  doubt,  human  bones  and  skulls  of  Tarious  types  hare  been  I 
discovered  in  close  proximity  to  palaeolithic  implements  and  t>| 
skeletons  of  Quaternary  quadrupeds ;  no  doubt,  if  t' •  "  aadi 

skulls  in  question  vrere  not  human,  their  contempor.i !       ,      '  oM] 
hardly  have  been  questioned.    But,  since  they  are  hxunan,  tht  \ 
mand  for  further  evidence  really  need  not  be  ascribc«l  '■ 
Bervative  prejudice.     Because  the  human  biped  difl. 
other  bipeds  and  quadrupeds,  in  the  tendency  to  \nit  his 
out  of  sight  in  various  ways ;  commonly  by  burial.    It  is  a  bat: 
worthy  of  all  respect  in  itself,  but  generative  of  subtle  tmps  j 
grievoxis  pitfalls  for  the  unwary  investigator  of  hum 
ogy.    For  it  may  easily  happen  that  the  bones  of  hi"'  ' 
"Wednesday  "  may  thus  come  to  lie  alongside  the  1 
that  were  extinct  thousands  of  years  before  that  "" ' 
yet  the  interment  may  have  been  effected  so  mii;...  ....,„t, 

years  ago  that  no  outward  sign  betrays  the  difference  in  date. 
all  investigations  of  this  kind,  the  most  careful  and  critical  atud) 
of  the  circumstances  is  needful  if  the  results  aro  to  W-  ao-^xM 
perfectly  trustworthy. 

In  the  case  of  the  remains  found  in  a  cave  of  • 
Neander,  near  Dusseldorf,  half  a  century  ago — ti  ■ 
which  gave  rise  to  a  vast  amount  of  discussion  ftt  that  tinM  i 
Bubsequently-the  circumstances  of  the  discovery  v\  ' 
known.  The  skeleton  was  met  with  in  a  depo«Jt, 
is  known  to  be  of  Quaternary  age ;  there  wa»  no  evidence  to  i 
how  it  came  there.  Consequently,  not  only  was  ita  exact  aft*! 
justly  and  projierly  declared  to  be  a  matter  of  doubt ;  but  tho^l 
who,  on  scientific  or  other  grounds,  were  inclined  to  minimixeiti 
importance  could  put  forth  plausible  speculations  alioat  ita  natnit  j 
which  do  not  look  so  well  under  the  light  thrown  by  a  morai^l 
vnncod  science  of  anthropology.     It  could  be  ami  iggtvt^ 

that  the  Neanderthal  skeleton  was  that  of  a  Btra;  '  ■  \\ 

the  characters  of  the  skull  were  the  reenlt  of  early  sy:^ 
late  gout ;  and,  in  fact,  any  stick  was  good  enou^  to  tM^t  ihe  i 
withal. 

As  some  writings  of  tnino  on  tlio  subject  led  <o  ' 
aprr  ■        ■  •  .,,,,,' 
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pold  friend  of  the  Neanderthal  among  normal  men,  which  has 
I  going  on  of  late  years.  It  has  come  to  be  generally  admitted 
remarkable  cranium  is  no  more  than  a  strongly  marked 
I  of  a  type  which  occurs,  not  only  among  other  prehistoric 
but  is  met  with,  sporadically,  among  the  modems ;  and  that, 
'  all,  I  was  not  so  wrong  as  I  ought  to  have  been,  when  I  in- 
such  points  of  similarity  among  the  skulls  found  in  our 
river-beds  and  among  the  native  races  of  Australia.*  However, 
^oobt«  "  "  '  !ig  about  the  geological  age  of  the  various  deposits 
kWhii  of  the  Neanderthal  type  were  subsequently  found ; 

it  was  not  until  the  year  188(5  that  two  highly  competent 
Messrs.  Fraipont  and  Lohest,  the  one  an  anatomist, 
othor  s  geologist,  furnished  us  with  evidence  such  as  will 
Wr  severe  criticism-    At  the  mouth  of  a  cave  in  the  commune 
of  Spy,  in  the  Belgian  province  of  Namur,  Messrs.  Fraipont  and 
Lohest  discovered  two  skeletons  of  the  Nea.nderthal  typo;   and 
the  elaborate  account  of  their  investigations  which  they  have 
published  appears  to  me  to  leave  little  room  for  doubt  taat  the 
men  of  Spy  fabricated  the  palteolithic  implements,  and  were  the 
ooDtemporaries  of  the  characteristic  Quaternary  quadrupeds,  found 
ynili  them.    The  anatomical  characters  of  the  skeletons  bear  out 
^Bclnsions  which  are  not  flattering  to  the  appearance  of  the 
^^^B.    Tlioy  were  short  of  stature  but  powerfully  built,  with 
^^Pl^  curiously  curved  thigh-bones,  the  lower  ends  of  which  are 
^Bishioned  that  they  must  have  walked  with  a  bend  at  the  knees. 
fflicir  long,  depressed  skulls  had  very  strong  brow-ridges ;  their 
lower  jaws,  of  brutal  depth  and  solidity,  sloped  away  from  the 
^■th  downward  and  backward,  in  consequence  of  the  absence  of 
Hb'  '  ■    "ally  characteristic  feature  of  the  higher  type  of  man, 
mm  eminence.    Thus  these  skiills  are  not  only  eminently 

^twuiderlhaloid,"  but  they  supply  the  proof  that  the  parts  want- 
ing ia  tho  original  specimen  harmonized  in  lowness  of  type  with 
til*  net. 

After  a  very  full  discussion  of  the  anatomical  characters  of 
^flBe  skulls,  M.  Fraipont  says ; 

^Ro  cum  op,  we  eonsidor  onnrlves  to  be  in  a  pomtion  to  say  that,  having  r»- 
HM  oiiircly  to  tlie  aniitomical  stnictare  of  ttio  toon  of  Spy,  be  posaeised  •  greater 
Hhb«r  of  pithecoid  charactori  than  any  other  race  of  mankind. { 

And,  after  enumerating  these,  he  continues : 

Tlia  other  and  moch  more  numeroo*  characters  of  the  sknll,  of  the  tnmk,  and 
^  ttw  Umba  aoem  to  be  all  human.  Between  the  man  of  Spy  and  an  existing  an- 
i^rapoid  ape  there  lie*  an  ahyaa. 


Ul^iJJhldeDM  M  to  Uan'a  Place  In  Nature,  ISeS,  p.  15S. 

at  («  I<ob««i,  Ls  Race  bumaioe  de  NiaDdcrtbal,  oa  dc  Constatt,  en  Belg^qae. 
r  Blototje,  1«86. 
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Now,  that  is  pleasant  reading  for  me,  b^^-n'ia"  ?n  18S3,  leoa* 
mitted  myself  to  the  assertion  that  the  Neani  i  Imll  was  "  t^ 

most  pithecoid  of  human  crania  yet  disc'V- !■  i. "  yetthat"iBnfl 
sense  can  the  Neanderthal  bones  be  regarded  ii»  the  remaiii»o(ft 
hnman  being  intermediate  between  men  and  apes,**  *  and  Ikl 
"the  fossil  remains  of  man  hitherto  discovered  do  not  Mcs  ti 
me  to  take  us  appreciably  nearer  to  that  lower  pithecoid  fonti 
by  the  modification  of  which  he  has,  probably,  b«eomo  whit 
he  is."  t 

As  the  evidence  stood  seven  and  twenty  years  ago,  in  f«ct,  i 
would  have  been  imprudent  to  assume  that  the  Neanderthal  sksl 
was  anything  but  a  case  of  sporadic  reversion.    But,  in  my 
iety  not  to  overstate  my  case,  I  understated  it.    The  Nea&d«» 
thaloid  race  is  "  appreciably  nearer,"  though  the  approxinuUiol 
is  but  slight.    In  the  words  of  M.  Fraipont : 

The  distance  which  separates  the  man  of  Spr  froni  the  modern  mlhropoil 
Is  andoabtedl/  enonnons;  between  the  man  of  Spj  and  the  i>ry«^t(A4nMltiil 
Kltle  less.     Bat  we  must  .be  permitted  to  point  OQt  that,  If  the  man  of  lh« 
Qoaternary  age  is  the  stock  whence  eiisting  races  hare  ipniug,  he  has  trarcM 
Tery  great  way. 

From  the  data  now  obtained,  it  is  permissiblo  to  believe  that  w«  thaD  b*  lU 
to  pnrsue  the  ancestral  type  of  men  and  the  anthropoid  ap«a  still  fartbrr, 
OS  f ar  aa  the  Eocene  and  even  beyond, { 

These  conclusions  hold  good,  whatever  the  age  of  the  BM 
Spy ;  but  they  possess  a  peculiar  interest  if  we  admit,  as  I  thisi 
on  the  evidence  must  be  admitted,  that  these  human  fossili  vf. 
of  Pleistocene  age.    For,  after  all  due  limitatiV-""   'i-  - 
some,  however  dim,  insight  into  the  rate  of  evolu  :m« 

species,  and  indicate  that  it  has  not  taken  place  at  u  uiuuh 
or  slower  pace  than  that  of  other  mammalia.    And,  if  that  is  so,  i 
are  warranted  in  the  supposition  that  the  gentui  homo,  if  not  1 
species  which  the  courtesy  or  the  irony  of  naturalista  ha<  dot 
sapiens,  was  represented  in  Pliocene,  or  even  in  Hiocena 
But  I  do  not  know  by  what  osteological  peculiaritie«  it  cc 
determined  whether  the  Pliocene  or  Miocene  man  was  suiScS 
sapient  to  speak  or  not  ;*  and  whether,  or  not,  he  answered  to  I 


*  Man's  riaca  In  \aturv,  pp.  ISt,  1B7. 

f  nii.i.,  p.  169. 

I  "  Where,  then,  miist  ««  loolc  for  pHmcral  msn  ?     W«a  (lie  oldest  Ama  i 
t*  or  Mlooeno,  or  yet  moro  sodent  f     In  atiU  older  atnta  do  Uio  foasD 
mora  anthropoid  or  a  man  more  pitliecold  Oian  any  yet  koowa  await  tbo  i 
onboni  palwntologlatf"— (Min'«  ri««i  In  Natrn*.  p.  IS«.) 

*t  am  pcrplcxad  ly  tli<>  lmp«rUoe«  allaohed  by  scum  M  I^ 
tbo  MM^allcd  "  gnlal "  •Icrati.ma.    Tow  any  OfM  nppoaa  that  Ik*  arixins  of  tbt  | 
liy<v||laaaiu  miuc)*,  wMoh  play*  so  lais*  a  pari  la  tb«  ai«TMii«nU  of  Ite  i 
«a  tlMt  U  these  elovaliona  f 


ARYAN  QUESTION  AND  PREHISTORIC  MAN.   jij 
itaon  "  rational  animal "  in  any  higher  sense  than  a  dog  or  an 

jorc  is  no  reason  to  suppose  that  the  genus  liomo  was  con- 
to  Europe  in  the  Pleistocene  age;  it  is  much  more  probable 
I  this,  like  other  mammalian  genera  of  that  period,  was  spread 
a  largo  extent  of  the  surface  of  the  globe.    At  that  time,  in 
,  the  climate  of  regions  nearer  the  equator  must  have  been  far 
favorable  to  the  human  species ;  and  it  is  possible  that, 
•  such  conditions,  it  may  have  attained  a  higher  development 
.the  north.    As  to  where  the  genus  homo  originated,  it  is 
ille  to  form  even  a  probable  guess.    During  the  Miocene 
»e  region  of  the  present  temperate  zones  would  serve  as 
mother.    The  elder  Agassiz  long  ago  tried  to  prove  that 
pll-marked  areas  of  geographical  distribution  of  mammals 
I  thoir  special  kinds  of  men ;  and,  though  this  doctrine  can  not 

kmade  good  to  the  extent  which  Agassiz  maintained,  yet  the 
Istioa  of  the  Australian  type  to  New  Holland,  the  approxi- 
B  restriction  of  the  negro  type  to  ultra-Saharal  Africa,  and  the 
pwoliar  character  of  the  population  of  Central  and  South  Amer- 
ica, are  facts  which  bear  strongly  in  favor  of  the  conclusion  that 
^causes  which  have  influenced  the  distribution  of  mammals  in 

have  powerfully  affected  that  of  man. 
Lot  it  bo  suppose<l  that  the  human  remains  from  the  caves  of 
fi!andi«rtluil  and  of  Spy  represent  the  race,  or  one  of  the  races, 
len  who  inhabited  Europe  in  the  Quaternary  epoch,  can  any 
tion  be  traced  between  it  and  existing  races  ?  That  is  to 
Idoany  of  them  exhibit  characters  approximating  those  of  the 
{men  or  other  examples  of  the  Neanderthaloid  race  ?  Put  in 
«r  form,  I  think  that  the  question  may  be  safely  answered 
I  aiBrmative.  Skulls  do  occasionally  approach  the  Neander- 
Eiid  typo,  among  both  the  brunet  and  the  blond  long-head 
For  the  former,  I  pointed  out  the  resemblance,  long  ago, 
'n  aomo  of  the  Irish  river-bed  skulls.  For  the  latter,  e>ndence  of 
rartotts  kinds  may  be  adduced  ;  but  I  prefer  to  cite  the  authority 
•f  one  of  the  most  accomplished  and  cautious  of  li^nng  anthro- 
lologists.  Prof.  Virchow  was  led,  by  historical  considerations, 
o  think  that  the  Teutonic  tjrpe,  if  it  still  remained  pure  and  unde- 

K here,  should  be  discoverable  among  the  Frisians,  in  their 
land  home  on  the  north  German  coast,  remote  from 
movement  of  nations.  In  their  tall  stature  and  blond 
ilexion  the  Frisians  fulfilled  expectation,  but  their  skulls  dif- 
in  some  respects  from  those  of  the  neighboring  blond  long- 
L  Tb'  "  -sion,  or  flattening  (accompanied  by  a  slight 
IWJ  in  i  ;,  which  occurs  occasionally  among  the  latter, 

fllar  and  characteristic  among  the  Frisians ;  and  in  other  re- 
ly the  Frisian  skull  unmistakably  approaches  the  Neander- 
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thai  and  Spy  type.*  The  fact  that  this  resemblanoo  ozi«t«  is  dl, 
the  less  importance  hecanse  the  proper  int<frpr«tal>on  of  it 
yet  clear.    It  may  bo  taken  to  be  a  pretty  sun 

physiological  continuity  of  the  blond  long-liead& . . 

cene  Neanderthaloid  men.     But  this  continuity  may  hav* 
brought  about  in  two  ways.     The  blond  long-heads  may 
one  of  the  lines  of  evolution  of  the  men  of  the  Ncandei 
type.    Or,  the  Frisians  may  be  the  result  of  the  admixture  of  iL 
blond  long-heads  with  Neanderthaloid  men,  whose  remains  bsT 
been  found  at  Canstatt  and  at  Gibraltar,  as  well  as  at  Spy  andi 
the  valley  of  the  Neander ;  and  who  therefore  seem,  at  one  tunx,! 
have  occupied  a  considerable  area  in  wosterr  '"!       \a.    TheasB 
alternatives  present  themselves  when  Nean  id  cbamrtfT 

appear  in  skulls  of  other  races.    If  these  characltfrs  belong  ta 
stage  in  the  development  of  the  human  specie«,  ontooodent  to  t] 
differentiation  of  any  of  the  existing  races,  we  may  expAct  to  fi: 
them  in  the  lowest  of  these  races,  all  over  the  world,  and  in  ti 
early  stages  of  all  races.    I  have  already  referred  to  the  romufc 
able  similarity  of  the  skulls  of  certain  tribes  of  native  AustraUw 
to  the  Neanderthal  skull ;  and  I  may  add  that  the  widedifl< 
in  height  between  the  skulls  of  different  tribes  of  A 
afford  a  parallel  to  the  differences  in  altitude  between  the 
of  the  men  of  Spy  and  those  of  the  grave-rows  of  north  Oennsnyi 
Neanderthaloid  features  are  to  be  met  with,  not  only  in  anriial 
long  skulls;  those  of  the  ancient  broad -headed  people  entcrmbtd 
Borreby  in  Denmark  have  been    "  ted. 

Reckoned  by  centuries,  the  \  '.ss  of  the  Qnatfmarr 

Pleistocene  age  from  our  own  is  immense,  and  it  is  d: 
form  an  adequate  notion  of  its  duration.    T'    ■     •■  •    " 
an  abysmal  difference  between  the  Neandt : 
comely  living  specimens  of  the  blond  long-heads  l^ 
are  familiar.    But  the  abyss  of  time  between  tlu-  j>"; 
north  Europe  was  first  covered  with  ico,  when  .'•:.■•  >  ,■ 
mammoths  and  scratche^l  their  port^  li  sharp  i-t   •  i 

tral  France,  and  the  present  day,  ev..  ..  ..^.ns  n!«  W"  ! 

about  the  events  wbich  bridge  it.    And,  if  the  diff.  ;.;.>. 

the  Neanderthaloid  men  and  ourselves 

many  parts  as  that  time  contains  centuri'  „. . 

to  part  would  probably  be  almost  impi     :':ble.  —  A'ii 


•  Vlrchow,  DoitrlLgo  »ur  phfaliehnis  Atil1i«i)o'nrlM  iVr  rVutioh^o  t  .i!i!i.  .'.rr  IT'"* 
Akadpniix  Ji-r  WlMonscbaftcn  m  lt«rlln,  IS", 

allkmiif  (h«  Nmodcrthaloid  ctuncUn  of  ;,.-,.i.  .......  ....'.  ^'. .„-..-^.», 

caao*  of  lb*  ilBiiUrU;. 
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Dt  CTART.K8  H0RSI6. 


[ERE  are  two  processes  constantly  active  upon  the  surface 
>f  the  earth  which  are  of  the  utmost  importance  as  regards 
itability  for  human  habitation — the  storage  of  heat  and  the 
>  of  cold.  Of  these  wo  are  here  concerned  only  with  the  lat- 
^Tbe  source  and  method  of  the  storage  of  cold  (a  negative 
which  wo  may  here  treat  as  a  positive)  are  much  less  evi- 
[and  not  so  geuc-rally  known  as  those  of  heat-storage,  and  a 

of  them  may  be  of  interest. 

lie  BOtiroe  of  the  stored  cold  is  the  upper  atmosphere,  and  the 

hipol  storing  substance  snow.    Here  we  are  on  ground  famil- 

to  scientists.    Readers  generally  are  not  aware  of  the 

important  part  which  snow  plays  in  the  economy  of 

The  lightly  falling  snow-flake,  with  its  poetic  affiliation 

I  attractive  aspects,  has  its  aspect  of  terror  as  well,  for  the 

Dry  snow  haa  done  more  to  limit  man's  dominion  of  the 

than  any  other  of  the  unfriendly  agencies  of  Nature,  even 

count  the  fiery  ravage  of  the  volcano  and  the  ruinous  work 

Qortbqoake.    WhUe  the  rains  are  friends  to  man,  and  effi- 

fagonts  in  the  progress  of  civilization,  the  snows  are  his  ene- 

,  and  the  most  persistently  hostile  of  his  foes. 

scarcely  be  said  that  tho  invigorating  beams  of  the  sun 
dearth  in  very  differing  measure,  varying  from  tropical 
to  frigid  sparseness.  This  diversity  of  heat  distribu- 
irtly  overcome  by  the  agency  of  the  winds  and  waters, 
Jarly  the  latter,  since  the  great  ocean  currents  carry  vast 
>f  heat  from  the  torrid  zone  toward  the  polos,  and  drive 
»rd  the  boundaries  of  the  realm  of  frost.  The  agency 
)  air  in  this  heat  convection  Is  of  less  importance.  The  anti- 
I  winds  move  through  the  upper  atmosphere,  and  lose  their 
sfore  descending  to  the  earth  ;  but  surface  winds  from  the 
convoy  a  considerable  share  of  the  torrid  heats  to  the 


.  he  great  opponent  to  the  full  effect  of  this  distributed 
It  constitutes  an  agent  of  Nature  by  which  the  chill  of  the 
atmosphere  is  conveyed  to  the  earth's  surface,  and  stored 
in  a  more  or  less  persistent  form,  which  requires  much  of 
Dlar  heat  and  tho  warmth  of  tropic  winds  and  waters  to  over- 
If  it  be  asked  how  snow  can  produce  such  an  effect,  we 
advert  to  the  heat  relations  of  water.  A  large  supply  of 
ibio  heat — latent  heat,  as  it  is  called — exists  in  liquid  and 
I  leattrir.    In  the  freezing  process  this  heat  becomes  sensi- 


Si8 


THE  POPULAR  SCIENCE  MONTHLY. 


ble,  aud  is  absorbed  bj  the  surrotmdiog  sabstaaces.  Such  a  pnyJ 
cess  takes  place  on  a  largo  scale  in  the  chilled  fields  of  the  QppffJ 
air,  the  water  vapor  of  the  atmosphere  being  '   --'^'HH 

and  its  latent  heat  lost  to  the  surrounding  f i      .  i;  a ^^^| 

snow  is  water  which  has  lost  its  latent  beat,  or — in  a  nep^^l 
sense — has  absorbed  cold  from  the  u]iijer  atmos] '  The  ^H 

ing  snow  conveys  this  chill  to  the  earth,  aud  thi:  ~  n  8^H 

refrigerating  agent.    To  overcome  the  cold  thus  v.<>:  ''^1 

mid-air  to  the  earth  heat  is  necessary,  and  large  su  |  ''^1 

I  might  have  been  usefully  employed  in  the  service  ,  Uk 

lost  in  the  conversion  of  vapor  into  snow,  and  thuB  iiidiiK^l 

consumed  in  warming  the  upper  air.  I 

It  may  be  said  here  that  the  conversion  of  vapor  into  rain  ii  J 

[  also  exhaustive  of  latent  heat.  In  the  evaporation  of  the  octfMl 
waters  a  very  considerable  quantity  of  heat  is  absorbed,  and  AH 
veyed  to  the  upper  air  as  the  latent  heat  of  water  vapor.  Of  tkal 
heat  a  part  is  lost  in  the  formation  of  rain,  and  a  larger  part  iuH 
formation  of  snow.  But  the  rain  reaches  the  earth  la  a  cmuu^H 
suitable  for  service.  It  does  not,  like  the  snow,  need  to  bo  chas^  1 
in  its  physical  state,  at  a  great  expense  in  heat,  to  rend*-.-  '  " 
iceable.  In  fact,  the  chilling  inlluenco  of  rain  is  iacou^^ 
the  heat-consuming  agency  of  snow  great  and  important,  and  tkt  j 
mode  in  which  its  work  is  performed  calls  for  some  cousidcs*' I 
tion.  I 

Snow  has  several  curious  methods  of  extending  the  iiphere  rf 
its  hostile  influence.    The  comparatively  light  snow 
in  our  latitude  are  of  minor  importance,  sinew  thoy  ; 
to  the  early  spring  sunbeams.    They  are  in  some 
to  the  fertile  surface  and  protective  to  its  mor<.   . 
plants,  while  their  only  important  adverse  effect  Is  tj 
flooding  of  the  rivers,  due  to  their  rapid  melting.    But  thu  (l«}i 
and  persistent  snows  of  northern  regions  are  fax  mora  exkaustiv* 
of  solar  heat,  and  reduce  the  agricultural  acoson  of  those  regkna 
to  ft  dangerously  short  period.     In  their  '     '  "         '  '-" 

air  is  chilled,  and  winds  from  the  north  t 

to  the  south,  thus  spreading  widely  over  tha  warmer  Eoots  t2>» 
frost-inducing  influence  of  tl  "    -ig  snows. 

We  have  seen  how  the  !  .eats  ar«  carrieid  towar«!  tl» 

I  poles  by  winds  and  waters.    The  frigid  cold  is  carried  tc 
tropics  by  the  same  api  t  hilled  winds  am?     -^ '  -^ 

rents.    It  is  carried  by  !   agent  of  great  JB 

direct  creep  of  the  snow  itself  towanl  the  lowtr  lati  T"^ 

agency  has  once — perhaps  many  times— produced  ai. :<ii- 

nary  effect  upon  the  surfoi^e  of  the  enrth.  one  for  surpaa^ax  Ul** 

of  volcanic  ■ 

At  proMDt  •».„.„  r,.^ „.  I.  .:i  ..   £,■  -J] 
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importance.    Wore  it  not  for  the  snow-fall  the  problem  of 

»le  wonltl  be  matcriaUy  modified,  and  the  temperature  of  the 

much  ameliorated.   The  seasons  would  gain  a  regn- 

i  hoy  do  not  now  possess,  the  agricultural  period  of 

)  eolder  zones  be  much  extended,  and  the  domain  of  agriculture 

luderably  widened,  by  the  recovery  of  broad  regions  which 

BOW  covered  daring  much  or  all  of  the  agricultural  season 

f  mow. 

'  In  the  winter  the  frost-laden  strata  of  the  atmosphere  descend 
fthe  surface  over  much  of  the  globe,  and  produce  a  direct  re- 
eroting  influence  upon  the  surface  soil  and  waters.    This  win- 
ing, however,  is  of  minor  importance,  as  it,  except  in  the 
Bgions,  quickly  yields  to  the  spring  suns,  while  its  influence 
the  gtimmer  temperature  of  lower  latitudes  is  but  slight. 
for  the  snow-fall  this  would  be  our  sole  source  of  cold.    But 
I  TBSt  blanket  of  snow  which  descends  annually  upon  the  colder 
downward  the  severe  chill  of  higher  layers  of  the 

)i.    ^  from  a  mighty  storehouse  of  cold  which  broadly 

ends  above  the  earth.    This  snow  blanket  must  be  removed, 

its  stored  cold  overcome  by  solar  heat,  before  agriculture  can. 

1,  and  in  this  process  weeks  or  months  pass  away,  the  effect 

ig  greatly  to  reduce  the  area  of  the  earth's  surface  which  ia 

le  for  human  habitation. 

I  snow  of  the  frigid  zones  does  not  wait  for  the  sun  to  reach 
It  travels  toward  the  tropics  to  meet  the  sun.    This  creep  of 
-^   —,  as  we  may  call  it,  takes  the  forms  of  the  glacier  and 
_r.    It  also  acts  in  another  curious  method,  not  generally 
but  which  is  described  by  Nordenskiiild,  in  his  Voyage 
the  Vega.     Speaking  of  the  natural  conditions  at  a  winter 
ton  near  Bering  Strait,  he  says :  "  The  fall  of  snow  was  not 
fbot,  as  there  was  in  the  course  of  the  winter  no  thaw  of 
sntiuuance  that  the  snow  was  at  any  time  covered  with  a 
beront  molted  crust,  a  considerable  portion  of  the  snow  that 
r  so  loose  th.at  with  the  least  puff  of  wind  it  was 

Urk_  _^vard  and  forward.  .  .  .  Even  when  the  wind  was 

■Uj^ht  and  the  sky  clear,  there  ran  a  stream  of  snow  some  centi- 
metres in  height  along  the  ground  in  the  direction  of  the  wind, 
tthos  principally  from  northwest  to  southeast.  .  .  .  The  quan- 
of  water  which  in  a  frozen  form  is  thus  removed  in  this 
dnly  not  deep  but  uninterrupted  and  rapid  current,  over  the 
jrth  co*8t  of  Siberia  to  more  southerly  regions,  must  bo  equal 
rajws  of  water  in  the  giant  rivers  of  our  globe,  and  plays 
riently  great  r6le  among  others  as  a  carrier  of  cold  to  the 
lortherly  forest  regions  to  receive  the  attention  of  mete- 
iRts."  It  may  bo  that  a  similar  condition  prevails  over 
,  Am«nc»,  though  concerning  this  wo  have  no  evidence 
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at  hand.  The  wind  thns  seems  to  play  a  double  r^  In  coQTe;ia| 
cold  southward — one  through  the  direct  carriage  of  the  soow,  Ui* 
other  through  the  aerial  chill  caused  by  the  molting  snow. 

The  leading  agent  in  the  southward  creep  of  the  snow,  be*. 
ever,  is  the  glacier,  and  its  offspring,  the  iceberg.    The  g' 
due  to  an  important  relation  of  the  snows  to  the  »oW  [ii}i; 
namely,  to  that  in  which  the  stored  cold  is  too  great  in  qtxuUtj 
for  the  whole  year's  supply  of  heat  to  overcome,  so  that  a  fwrtrf 
each  year's  snow-fall  is  carried  over  to  the  next.    There  cu  bi 
no  glacier  where  the  whole  of  the  snow-fall  is  melted,  even  if  th* 
heat  of  the  whole  season  is  occupied  in  melting  it ;  but,  wherenc 
a  portion  of  the  snow-supply  is  carried  over  from  winter  to  m»- 
ter,  glacial  rction  is  inevitable.    In  every  such  case  the  saom 
.must  steadily  accumulate,  their  thickness  increasing  year  liy 
year.    The  growing  pressure  converts  the  under  portion*  of  ftii 
snow  mass  into  ice,  and  this,  through  its  normal  pW' 
-forced  by  the  weight  upon  it  toward  lower  L      '         jnorw  w/iun- 
'erly  reg.'ons,  until  it  reaches  its  limit  at  thar   _  awhicbtlw 

melting  power  of  the  sun  balances  the  growth  of  the  glador. 

The  localities  of  glacial  action  are,  therefore,  tho  peaks  ud 

valleys  of  lofty  mountains  and  tho  elevated  regions  of  the  frigid 

t  cones,  or  the  lower  regions  of  the  latter  in  localities  of  abandsat 

snow-fall.    In  all  such  places  the  heat  derived  from  tha  son  k 

insufficient  to  melt  the  snow,  which,  therefore,  ner«««arjly  vnsgk 

ito  warmer  regions  in  the  form  of  glacial  ice.    Tli-  jU 

|©f  glacier  formation  in  the  north  frigid  zone  art jAd 

1  Alaska.    The  remaining  surface  of  northern  America  and  that 
ISiberia  are  too  low  in  elevation,  and  perhaps  t&>  n  eaunr< 

fall,  to  permit  any  important  glacial  effect,     t.  - ... 
glacier-forming  localities,  Greenland  is  much  the  most  importan' 
id  its  refrigerating  influence  upon  the  coast  lands  of  K' 
America  is  considerable.    Tho  mountains  of  snow  wkicli 
heaped  upon  its  elevated  regions  send  down  huge  glaciers  to 
jCoast,  which  not  only  aid  to  chill  the  w;i'  '    '      sonth' 

lowing  currents,  but  send  south  an  anmi;.  '"^rRH. 

upon  these  cold  currents,  and  making  their  way  f.  ->df'3 

Stream  domain  of  the  Atlantic.    No  small  o  "  " 
supply  of  this  warm  current  is  exhausted  in  , 
mountains  of  ice.    This  heat  is  lost  to  the  nort: 
and   their  temperature  reduced  in  ^'M"  "■"  ■  - 
more  than  we  imagine.    There  is  thu 
the  earth's  stores  of  heat  and  cold, 
of  warm  ocean  currents,  makes  its  v....   .„.  ... 
brought  down  from  mid-air  by  tho  emows.  and  1 
flaciers,  nml    tl) 
th.    They  m- 


THE  STORAGE  OF  COLD. 


place.  The  heat  conquers,  but  at  a  great  loss  of  its  valuable  sup- 
plies, and  a  consequent  refrigeration  of  the  adjacent  waters,  air, 
and  land. 

In  the  southern  seas  this  effect  of  the  snow-fall  is  much  more 
considerable.  A  belt  of  glacier-forming  lands  surrounds  the  south 
pole,  and  the  annual  iceberg  fleet  is  much  larger  than  that  of  the 
north.  The  air  indraught  to  the  north  polar  region  is  estimated 
to  extend  over  a  disk  of  fifty-five  hundred  miles  diameter ;  that  to 
the  south  polar  region  over  a  disk  of  seven  thousand  miles  diame- 
ter. The  former  is  largely  composed  of  land  surface ;  the  latter  is 
nearly  all  water,  and  its  air  is  therefore  much  more  charged  with 
moisture.  In  consequence,  the  moist  air  which  reaches  the  south 
frigid  zone  is  greatly  in  excess  of  that  which  reaches  the  northern 
Bone  of  cold,  and  the  snow-fall  there  must  be  very  much  more 
considerable.  It  is  estimated  that  the  south  polar  ice-cap  can  not 
be  less  than  three  miles  and  may  be  twelve  miles  in  height.  The 
thrust  of  this  vast  ice  mountain  upon  the  viscid  material  beneath 
it  is  necessarily  enormous,  and  a  lofty  ice-cliff  is  pushed  off  the 
land  at  a  rate  of  not  less  than  a  quarter  of  a  mile  annually,  and 
this  around  a  circle  of  great  extent.  Fortunately,  the  immense 
fleet  of  huge  icebergs,  thus  annually  launched,  has  no  continental 
land  to  act  upon,  its  refrigerating  influence  being  mainly  exer- 
cised upon  stretches  of  ocean  out  of  the  ordinary  channels  of 
navigation,  and  far  removed  from  the  important  seats  of  human 
habitation. 

There  was  a  time,  far  in  the  past,  but  within  the  era  of  man's 
occupancy  of  the  earth,  when  the  influence  of  the  snow  was  enor- 
mously greater  than  at  present,  and  when  the  atmospheric  chill, 
stored  in  the  falling  flakes,  rendered  a  vast  region  of  the  northern 
continents  un^t  for  human  habitation,  and  extended  the  border 
of  the  frozen  zone  far  toward  the  present  limits  of  tropical  heat. 
Doubtless  if  at  present  all  the  snow  which  forms  in  the  upper 
air  should  reach  the  earth's  surface,  a  glacial  epoch  would  now 
exist  in  the  north  temperate  zone.  The  experience  of  balloonists 
and  of  mountain-climbers  teaches  us  that  snow  forms  and  falls  in 
all  seasons  of  the  year.  This  is  melted  by  the  warmed  lower 
strata  of  air,  and  the  earth  thus  saved  from  its  chilling  influence. 
The  solar  heat,  which  has  already  done  good  work  for  man  upon 
the  surface,  performs  new  and  useful  labor  for  him  in  the  atmos- 
phere, by  melting  this  falling  snow,  so  that  its  water  reaches  the 
earth  only  in  the  form  of  rain. 

At  the  period  mentioned  the  snow  limit  in  the  atmosphere 
was  much  lower  than  at  present,  and  the  great  bulk  of  the  snow- 
fall reached  the  surface  unmelted.  As  a  result,  the  region  of  an 
annual  snow  surplus  extended  much  farther  south  than  at  present, 
jvering  much  and  perhaps  all  of  British  America,  and  a  broad 
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w>ne  of  northern  Europe.   It  is  not  necessary  to  dwell  upon  fterf- 
resoltsL   They  have  already  been  abundantly  told.   It -will  ■^ 
"Bay, briefly, that ''       '  '       '  '  laolating  uuui it 

cbecame  of  moun;  ward,  comhaHrip 

-ffith  the  sun  as  it  went,  until  the  front  of  the  polar  lino  < 
peached  a  limit  extending  across  central  Pennsylv-  v  >,. 

Pward  to  the  Rocky  Mountain  slope.     In  Europe  :  imy 

of  the  active  seats  of  motlem  civilization.  Along  tii-  •  -svipd 
■  line  conditions  existed  resembling  those  now  found  aioDj,'  l]i» 
leoaat-Une  of  Greenland.  At  this  line  the  arrows  of  the  san 
Mhecked  the  hosts  of  the  snow,  the  annual  heat  balancing  th* 
Ryearly  supply  of  cold,  while  great  streams  of  chilled  wat«  jiottnd 
from  the  melting  ice.  The  mountain  ranges  farther  sontb  kl» 
kffent  out  their  glaciers  over  wide  regions,  and  a  vast  extent  of  tlie 
rnow  habitable  earth  was  held  prisoner  by  the  snow. 

To  what  extent  the  remaining  regions  of  the  continents  nm 
Lchilled  by  these  vast  glaciers  can  not  be  easily  determinad.  The 
Leold  winds  blowing  south  must  have  interfered  aerion»ly  wilh 
lYegetation  over  a  broad  zone.  And  the  ocetxa  of  thoM  daj* 
hnust  have  been  crowded  with  icobergs  to  an  0xt4snt  far  suqivi' 
ling  the  commercial  fleets  of  modem  time*.  These  may  li*** 
[.floated  to  the  tropic  seas,  and  gone  far  toward  exhansting  (^ 
pieat  of  the  torrid  zone,  and  chilling  at  their  source  th«  gmt 
■ocean  currents.  _ 

A  time  at  length  came  when  victory  perched  upon  the  hui^H 
r  of  the  sun.    Step  by  step  the  cohorts  of  the  snow  retreated.    WP 
iearth  slowly  reappeared  from  under  its  cmshing  weight  of  kft 
Northward  went  the  ice  front,  as  the  solar  p  reaMd,  ontil 

it  reached  the  arctic  seas,  and  the  northern       atewerei*- 

leased  from  the  foe  which  had  so  long  held  them  in  captivity. 

iSut  the  surface  of  the  continents  emerged  in  a  greatly  chanfd 

'aspect    Great  masses  of  rock  had  been  torn  by  the  gliding  i« 

from  the  mountains,  carried  far  southward,  and  deposited  iat 

r  ■  ■■  ■     "  .  ■■      "  .         •■.'■■•'   .^  —•  lat. 

u^  ,  .  .       ,  .w/ 

stone,  frozen  into  the  ice.    Large  quantities  of  gravel  and  *»• 

imud  had  been  formed  by  the  grinding  of  tli-       '  !      "Hrf 

*8outh  by  the  flowing  waters,  to  be  depositee!  .ni 

hods  of  clay  many  miles  away  from  the  i:  "» 

labor  had  been  done  in  scooping  out  thr  )■ 

Rows  and  basins,  which  became  filled  w;  It" 

ling  ice,  and  formed  the  ho«t  of  lakes,  larpfe  and  small,  whicii  oo* 

'exist  over  much  of  the  fonnf>'^"  '  "•■  '•■■"— ^-^  ^^..t;,^^. 

Such  were  some  of  the  p>  'tin  lcm|r  dtaiB" 

|loB  of  the  snow,  in  - 
^ttMAa  ^owth  of  h i— 
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ittnued  inhospitable  condition  thus  produced,  and  it 
Ite  poaaible  that,  but  for  the  glacial  period,  the  civilization 
ad  would  have  been  much  further  advanced  than  at 
^and  most  of  the  awkward  questions  which  are  troubling 
rould  have  been  settled  ages  ago.  They  might,  however, 
'  1  by  other  questions  quite  as  awkward,  for 
.  I  xing  problems  of  social  relations  seems  part 
stiny  of  man.  It  has  been  suggested  that  the  glacial  age 
re  aided  human  advancement,  by  forcing  primitive  mauj 
lopt  new  methods  of  shelter,  clothing,  and  food-getting,  iz 
lafenae  against  the  cold.  Thus,  instead  of  hindering  it  may 
Jped  to  break  the  reign  of  savagery. 

it  may  be  well  to  advert  to  another  probable  refrigerat- 

Icy  of  snow  to  which  no  attention  has  hitherto  been  paid. 

low — snow  that  forms  in  the  upper  strata  and  is  melted 

levels  of  the  air — may  have  always  been  an  important 

;  the  cooling  of  the  earth,  aiding  essentially  in  the  upward 

of  heat  during  the  ages  when  the  surface  was  at  a  high 

In  those  ages  the  groat  quantity  of  water  vapor  in 

indered  the  free  radiation  of  heat,  whose  conveyance 

I  was  mainly  accomplished  by  warm  ascending  currents 

have  been  greatly  aided  by  the  conversion  of  the  vap 

|vortical  winds  into  snow  in  the  upper  air,  the  descent  of ' 

r,  and  the  exhaustion  of  much  of  the  lower  heat  in  melt- 


1  a  state  of  affairs  may  have  extended  much  further  bac) 

lan  would  at  first  thought  be  deemed  possible ;  perha|: 

Driod  when  the  earth  was  still  too  hot  to  permit  the 

I  of  liquid  water,  and  the  substance  of  the  present  oceans  . 

in  the  air  as  water  vapor.    Even  then  the  rarer  regior 

losphere  were  probably  chilled  below  the  temperature  of 

ion,  and  a  snow  limit  existed,  though  very  much  highe 

I  present.    The  range  of  vapor  must  also  have  extende 

jlier  than  at  present,  possibly  far  within  the  region  of 

Jon.    Therefore,  at  the  period  when  the  surface  heat  pre 

the  existence  of  liquid  water,  there  may  have  been  a  con- 

lation  and  fall  of  snow  in  the  upper  strata  of  the 

The  melting  of  this  snow  at  lower  levels,  and  the 

3g,  at  still  lower  levels,  of  the  rain  which  it  yielded,  must 

in  highly  important  agents  in  the  upward  transit  of  the 

►leot. 

l^re  is  thus  much  reason  to  believe  that  the  snow-fall,  which 

le  recent  period  has  played  so  prominent  a  part  in  terres- 

iin,  has  been  from  a  very  early  era  an  active  agent  in  the 

)f  the  earth,  the  snow  limit  of  the  atmosphere  gradually 

through  the  ages  until,  in  the  glacial  era,  it  nearly 
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approached  the  surface,  and  vastly  extended  the  ocean  domain  W 
covering  a  broad  region  of  the  land  surface  with  frostcn  v 
almost  oceanic  depth.    With  this  must  have  been  aj?s..ri,.:      , 
marked  lowering  of  the  level  of  the  oceans,  thougii   '.u  >:i.i' 
extent  it  would  not  be  safe  to  estimate. 


>rgaa-fl 
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COEDUCATION  IN  SWISS  trNIYERSITIES. 
Bt  floba  bbidoes. 

THERE  is  a  sturdy  freedom  in  the  Swiss  character  which  i* 
admirable  in  American  eyes,  and  which  seems  to  make  UsA  I 
people  grow  naturally  and  easily  into  conditions  closely  approscb-J 
ing  our  own  ideals.    The  soil  is  not  so  deep,  to  be  sore,  nor  so  rich,! 
as  it  might  be  but  for  circumstances  which  the  Swiss  himseU 
already  sees  and  is  taking  measures  to  mo<lify.    It  i»  interesting 
to  note  the  progress  of  thought  in  Switzerland  in  the  derek^ 
ment  of  schools.    Before  the  government  was  tjiorooghly  organ- 
ized, there  were  all  sorts  of  schools,  loosely,  if  at  all,  oonnc 
with  each  other.     Each  canton,  or  state,  had  its  owti  erhoolsj 
however,  thus  forming  a  center  of  growth  whoso  d  Tit 

may  fairly  illustrate  that  in  every  other  state.    Let  us  uir..-  Zu- 
rich.   Here  the  principal  school  was  one  founded  and  cared  for^ 
chiefly  for  the  purpose  of  educating  men  for  the  mini.stry  of  the 
Church,  in  which,  however,  provision  was  also  made  for  Ui«  Btady| 
of  the  classics  by  those  who  had  chosen  some  othor  lifiyworl 
This  was  the  beginning  of  systemization ;  for  this  school 
upon  those  of  lower  grade,  and  was  itself  subordinsUi  to  •  ki 
of  council  made  up  of  its  teachers,  the  leaders  of  the  Choreh 
Zurich,  and  four  other  men,  churchmen  or  laymen.    These  latt 
were  to  be  elected  every  year,  with  privilege  of  re-election,  by  < 
higher  Educational  Council,  two  from  its  own  number,  the  < 
two  at  large.     This  council  was  composed  of  the  bnrgoroaster/ 
two  representatives  of  state,  and  twelve  other  men,  eight  of  whoav 
were  appointed  by  the  state  Senate. 

This  condition  of  schools — there  were  in  addition  two  for 
nical  training — histed  until  1831,  in  the  spring  of  which  T«iri 
new  state  Constitution  was  drafted.    This  gave  .  tni 

school  matters  to  the  Educational  Council,  whi* .. 
ized  in  the  autumn  of  the  same  year.    It  was  to  cor 
teen  members,  a|'  '  by  the  Senate.    Thro©  <  .id 

be  chosen  from  iL    ...,.  .ative  body  of  the  state, ha..  .  .  rv 

with  reference  to  their  knowledge  of  and  interact  in  thr 
'    ■  T  with  reference  to    "      " 
,.  This  new  cooncii, 
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^ift  was  desirable  to  obtain  closer  connection  between  the 
j©r  Bchools,  at  once  established  two  important  institutions. 
The  old  gymnasium — the  Carolinum,  as  that  theologico-classical 
ehool  had  been  named  after  Charlemagne — was  enlarged  and  de- 
aloped  in  two  directions,  scientific  and  literary  on  the  one  hand, 
id  industrial  on  the  other.  A  still  higher  school  was  organized 
with  theological,  law,  medical,  and  philosophical  departments, 
rhich  was  at  first  modestly  called  a  FacuUdls-Ansialt — an  institu- 
>a  for  higher  study.  This  latter  school  became  in  1833  the 
arajty  of  Zurich,  founded  by  the  state  "  that  all  her  citizena 
I  develop  themselves  freely,  according  to  nature,  in  science 
art.  ...  Its  purpose  is  partly  to  increase  the  sum  of  knowl- 
edge, partly  Uj  further  the  interests  of  Church  and  state  through 
higher  scientific  culture  of  professions."  So  the  university  was 
orgviized,  the  canton  school  by  its  side  as  a  helper,  both  under 
can  of  the  state  through  the  Educational  Council,  whose  presi- 
dent is  one  of  the  governor's  staff.  In  similar  manner  the  Poly- 
toohnionm — ^the  national  school — is  under  the  care  of  the  General 
Ooveniment.  The  professors  in  the  university  are  appointed  by 
^he  Educational  Council,  and  an  educational  synod,  once  a  year 
oftonor,  if  especial  need  arises,  gives  opportunity  for  free  dia- 


|brofto: 


le  Swiss  universities  are  broad  and  liberal  in  the  highest 
degree.  Statutes  are  passed  in  their  senates  with  simple  refer- 
ence '  '  '  "ation  of  character  and  usefulness,  and  with  no  appar- 
ent I  uf  the  sexes  as  separate.  These  statutes,  when  pre- 
Mtat«d  in  council,  are  treated  in  the  same  spirit,  and  the  question 
•A  to  the  advisability  of  coeducation  came  first  in  every  univer- 
sity after  women  had  already  entered  and  studied.  The  original 
statutoa  excluded  no  one,  and  consequently  when — after  generally 
a  remarkably  long  time — women  applied  for  admission,  their 
names  were  taken  exactly  as  those  of  their  brothera  were  taken ; 
they  tcK.V  '  places  among  these  and  worked  there  undisturbed 
!  consideration  brought  the  question  forward.  It 
difficult  to  see  why  it  should  have  been  so  long  after  the  estab- 
ent  of  the  universities  before  women  asked  to  work  in  them, 
urich  it  was  thirty-one  years,  in  Berne  thirty-eight,  while 
Ba«le  was  disturbed  first  last  year  by  the  question.  Lausanne, 
however,  which  begins  its  career  as  a  university  this  autumn, 
begins  with  women  students.  In  Zurich  and  Berne  it  may  have 
been  the  development  of  the  universities  from  schools  originally 
founded  for  the  aid  of  callings  as  yet  unthought  of  for  women 
which  caused  the  indifference  on  the  part  of  women  toward 
ibem.  However  that  may  be,  when  in  the  sixties  women  applied 
mission  in  Zurich — the  first  one  was  a  foreigner — no  que&- 
wag  raised;  she  entered  and  took  her  degree.     Ten  years 


^iintil  ao! 
^^  difficu 
^H|teaent 
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later,  when  so  many,  chiefly  Bnssians,  came  with   ;;. -ifT  •  -'• 

pruparation,  a  new  law  was  passed  regnlaiin^  the  u 

"  students  "  into  the  university,  and  formally  rocognizin^;  wcmta. 

It  liad  formerly  been  sufficient  for  foreigners  to  pmeot  good 

pasajK^rts  from  their  Governments ;  but  the  new  law  reqaired  to 

uddition  testimonials  of  character  and  of  Bufii  '    ^  '   • 

tul  training.     If  this  were  not  produced,  the  s'. 

exiunination.    This  examination,  partly  oral  and  partly  whlteo, 

must  evidence  sufficient  knowledge  of  Qc' '     -     ' '  '    •' ' 

low  a  lecturer;  sufficient  knowledgo  of  ni. 

ences  to  enable  the  student  to  nndorstand  thu  un  ^ 

upon  these  subjects;  knowledge  either  of  Latin  t.  .t...  ......  a»- 

derstand  an  easy  author,  or  to  the  same  degre©  of  French,  irilli 
eithfr  Italian  or  English.     The  Council  supp  ' '>  wisdonKi 

the  university  senate,  and  these  remain  the  r  .  ..:  mentsof  the 
university.  Swiss  students  present  diplomas  or  reports  from  te 
Zurich  gymnasium  or  its  eqi  '  '  t  ;  and  here  girls  ore  eon»- 
what  at  a  disadvantage,  for,  v  ■  framers  of  new  educaticinll 

privileges  wore  establishing  this  canton  school  which  should  fit 
boys  for  the  higher  work  of  the  university,  they  made  no  euch 
provision  for  girls.  During  the  early  years,  while  education  H 
compulsory  and  the  state  furnishes  all  books  and  indastrial  ia- 
lements,  boys  and  girls  study  together;  but  in  the  h 
iools  they  are  separated,  and  the  courses  of  study  in 
schools  are  not  so  complete  as  in  the  gymnasiums  for  b<>y*. 

Lsoon,  however,  as  girls  asked  for  admission  to  univereity 
good  private  schools  sprang  up,  and  the  normal  school  was 
resorted  to.     The  normal  school  in  Zurich  now  sends  out  al: 
every  year,  in  wldition  to  its  well-equipj>ed  t".''<'1n.M,  at  leasi 
or  two  girls  fitted  to  take  the  MaturitMs  ex  'n  in  ei 

|ho  medical  or  the  pbllosophi 
present,  moreover,  a  bill  is  b      : 

stat«,  asking  that  the  canton  school  be  opened  to  girls,  and 
it  is  r         '      fair  prospect  of  being  at  last  iulopt«d. 

1 1  i^me  as  in  Zurich.    Women  had  studied  aeTorml 

in  the  university  liefore  the  question  of  their  admiMion  wa»| 

liscuased.     T'      '''      ' 'ition  us.  '       '     *'      '   *  "m 

lent,"  and  n. I  sweroii" 

themselves.     No  one  could  have  given 
for  r-:     '--7  them.     There  were  five  tin-  mr-L  ;,..a.. 
an  -\  ..it  is  interesting  to  know, who  wished  to 

The  next  year  there  were  twenty-six.    The  attt 
rulty  was  arrested :  a  question  arosw?  as  to  the  ad 
simply  allowing  them  to  study  under  the  negative  p 
nniversity  laws,  and  a  differenro  uf  judgment  wa« 
ited ;  luiMlMidiMiiMion  finally  resulted  in  the  pofisacv  of 
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^laiioa  in  1874,  formally  defining  the  terms  of  admisiiion  for 
DBte,  and  including  women.  Since  then  there  has  been  abso- 
llf  no  question  ;  young  men  and  women  work  together  under 
ctly  tho  same  conditions,  and  there  is  perfect  harmony,  ex- 
»pt,  perhaps,  an  occasional  unbusiness-like  discontent  on  the  part 
)f  laboratory  students,  brought  about  by  their  voluntarily  ex- 
iled courtesy  toward  young  women,  and  the  thoughtlessness 
liese  in  acceptance  of  this  courtesy.  There  is  only  one  point 
11}  in  the  admission  of  men  and  women:  men  are  not 
rey  are  of  age,  and  if  everybody  is  willing  to  have 
take  the  university  work ;  girls  are. 

le  met  the  question  first,  as  stated  above,  a  little  more  than 
ago,   one  young  woman  having  applied  for  admission. 
were  somewhat  more  conservative  in  this  university,  from 
long-undisturbed    serenity  of  masculine  atmosphere  and 
look,  and  this  little  rising  of  woman-ambition  touched  into  life 
tX\  cyclone  of  opposition.    The  earnest  testimony,  however, 
nniversitios  which  had  tried  the  experiment  allayed  the  storm, 
tho  young  woman  bravely  entered  upon  her  work  and  con- 
iigh  the  year.    At  the  close  of  the  year  the  university 
,'ed  that  all  was  thus  far  satisfactory.    In  every  imi- 
lity,  we  need  to  remember,  the  terms  of  admission,  conditions 
'study,  and  all  requirements,  are  exactly  the  same  for  men  and 
voznen.    It  is  just  as  in  our  own  high  schools, 

E*or  simple  admission  to  candidacy  for  the  degree  of  Doctor  of 
iicino,  the  terms  are  the  same  for  all,  and  are  determined  by 
uniT©r»ity  senate,  with  consent  of  the  state  Educational  Coun- 
But  if  a  student  wishes  to  practice  in  Switzerland,  the  Gen- 
Q'~ ~nt  must  prescribe  tho  terras,  which  it  does  as  fol- 
low*: i  ;.int  begins  with  the  Maluritdts  examination,  before 
■UtiJed  to.  This  makes  the  following  requirements : 
Languages. 

Latin.    2.  Greek.    3.  The  mother-language.*    4.  A  second 
national  language.    5.  The  Greek  may  be  replaced  by  a 
Swiss  national  language,  with  the  same  requirements  men- 
in  section  4. 

History  and  Geography. 
Ancient,  mediaeval,  and  modem  history,  physical  and  politi- 

iphy. 
Mathematics. 

Algebra.    8.  Geometry.    Plane  trigonometry,  and  the  sim- 
propositionB  in  sphericaL 
Seiencea. 
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9.  Natoral  History.     10.  Physics  and  Chemistry. 
Having  taken  this  examination,  and  studied  two  aemetUn,  tkc 
student  is  admitted  to  the  so-called  natural  science  examimtion, 


covering  physics,  chemistry,  botany,  and  zoology,  with  compan* 
tive  anatomy.  At  the  end  of  five  semesters  comee  the  e»»iiiii»i' 
tion  in  anatomy  and  physiology,  partly  written,  par*'-  -  '  Is 
this  the  student  must  explain  some  anatomical  prep«  ^^ 

before  him,  answering  questions  on  anatomy ;  nnd  must  nulei 
and  explain  some  histological  preparation.  He  must  also  ptvjwn 
a  written  thesis,  within  closed  doors,  upon  some  physiblogiailcsk' 
jcct.  The  proper  oral  examination  covers  anatomy,  bistologf, 
embryology,  and  physiology. 

Lastly  comes  the  real  doctor's  examination,  which  is  practkil 
(including  written)  and  oral     The  practical  embraces — 

1.  Pathological  Anatomy.  2.  Pathology  and  TberapeaUm 
3.  Surgery  and  Surgical  Anatomy.  4.  Obstetrics  6.  Opbtkil- 
mology.    6.  Medicine  and  Hygiene. 

After  all  this  comes  the  formal  oral  examination,  cx>Tering— 

1.  General  pathology  and  pathological  anatomy.     2.  Speritl 
pathology  and  therapeutics,  including  children's  diseosea.    8.  Sv- 
gery.    4.  Obstetrics,  including  women's  diseases,    fi.  Hygiene^ 
Medical  jurisprudence,    7.  Psychiatry.    8.  Theory  of  mediciiML 

Such  are  the  examinations  required  by  tlie  Swiss  Gove: 
of  all  who  practice  medicine  within  its  borders;  and  no  thi 
is  given  by  its  universities  as  to  whether  the  applicant  for 
mission  to  practice  is  a  man  or  a  woman.    The  person  must. 
be  ready  on  application,  and  numbers  of  girls  have  justifii 
confidence.    Students  of  all  lands  may  tike  the  doctor's  d 
from  any  department  by  passing  successfully  a  final  exami 
prepared  by  the  nniversity  faculty.    All,  on  the  other  hand,  m»; 
be  admitted  to  these  other  state  examinations;  and  ambiti 
ones  are  sometimes  found,  even  among  girls,  who  accent 
opportunity. 

Up  to  1883  the  whole  number  of  stu  '  'o  ha.i   n.d 

lated  in  the  University  of  Zurich  was  nl  "',  of  whm 

were  women.  One  hundred  and  ninety-ono  of  tl>ej*e  womr-n 
students  of  medicine,  91  of  philosophy,  and  two  <  ''  -'  rru 
According  to  nationality,  they  may  be  claasifie<l  > 


«-. 

Otaaiaj. 

Asdil^ 

XT 

HciUeia* 

119 
4> 

1 

13 

I< 

«  ■ 

7 
1 

•  - 

« 
t 

10 

n 

« 

PbtloMfitir 

1 

Juriii|in4«u!« 

•  s 

Thirty  took  the  doctor's  degree — 23  in  medicine,  3  in  poie  pki*  | 
Dphy,  4  in  science,  or  philosophy  of  the  second  class, uH^ 
led. 
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I  to  the  present  year,  since  1833,  the  number  of  male  atn- 

matriculated  is  about  7,300  in  round  numbers,  of  whom  988 

r»>  than  one  eighth — have  taken  their  degree.     Since    1864, 

year  when  women  entered  the   university,  the  number  of 

mntriculated  is  484,  of  whom  57 — ^more  than  one  ninth — 

taken  their  degree.    The  women  graduates  are  classified — 


Knula. 


Oennaay. 


Anatrte. 


rmtod 

BUtn. 


Bvluw- 
Uod. 


Othar 
luidi. 


m  the  establishment  of  the  university  up  to  the  present 
J  the  whole  body  of  graduates  may  be  thus  classified : 


IMJ-lSM.. 


JaHtprndMMa. 

Uodldno. 

PhUowpby  II. 

Mo. 

vr— .. 

M^ 

w«-.. 

M>ii.        Wunn. 

tUi. 

WnBa. 

to 

79 

i 

183 
249 

SR 

10 
lUl 

12 

21 
810 

*» 

l>    In  addition  to  the  examinations  taken,  each  graduate  prepares 
^besin  upon  an  assigned  subject,  and  these  publications  are  of 
^MBpll  worth,    A  study  of  the  subjects  convinces  one  that  in 
^^By  the  results  of  a  vast  amount  of  original  investigation  in 
ieknoe,  literature,  and  philosophy  have  become  common  prop- 
erty.    And  there  are  also  many  other  publications,  not  only 
from  gradxiatos,  published  after  the  final  theses,  but  also  from 
tliow  who  have  taken  partial  courses — publications  of  consider- 

E  interest  and  importance.  It  is  impossible  to  follow  these 
ig  women  through  their  after-lives  and  describe  their  vari- 
9ervic«s  to  humanity.  The  one  jurist,  Mrs.  Kempin,  of 
A,  is  perhaps  the  only  woman  in  America  now  giving  lect- 
uesin  a  college  for  woman  students  of  law.  Miss  Helena  Web- 
rtar,  A  to  of  1889,  now  holds  the  chair  of  Philology  in 

Itei  .    ^      'ge.    And  so  one  might  name  others.    But,  from 
roctigation  of  their  university  life,  one  can  judge  whether 
'      n    supposed  to  result  from   higher  education 
ibl.  Ill  their  cases,  and  whether  the  privileges  were 

y  bestowed, 
the  first  place,  knowledge  that  the  university  Hoors  stand 
leads  to  the  formation  of  earnest  purpose  and  to  a  wise  dis- 
of  hours  and  energies  in  the  early  years  of  life,  while  char- 
ts formitig  a  gf)od  foundation.    The  work  of  these  young 
In  Zurich,  after  admission  to  the  university,  proves  this. 
<«etify  that  their  conscientious  fidelity  to  tasks  imposed 
earnestness  manifest  an  influence  not  only  on  the  char- 
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aoter  of  the  final  theses,  but  also  upoo  tlio  genorHl  stiiii(LinI< 
scholarship  in  the  university,  bocauve  the  whole  b< 
becomes  Di  'istrioiis:       '  '  "  '  is  nA(^ur 

ard  of  the  I  s  must  In  y  raisod. 

that  the  requirements  in  examinations  aro  rather  higher  in  I 
universities  than  in  those  whore  women  arc  not     '-  --'-fi 
privileges.     The  students  themselves  grant  tli:.  iilli 

good  by  their  cheerful  acceptance  of  the  condiuon»  and 
business-like  adjustment  of  each  other's  right(« — ni<»n  and 
together  as  men  and  men  together,  according  to  ni1«*«  "f 
courtesy.    A  tutor  from  the  University  of  Viunnn 
during  the  past  wiuttir  for  the  purpose  of  obsfrvatii,;.,  .^  • . 
ap^HjuI  hail  come  from  women  in  Vienna  for  admission  to  ftadj 
He  was  much  impressed  by  the  air  of  order  and  busiuees  ' 
the  class-rooms  everywhere  ]iresented.    The  live  interest 
pervaded  everything  and  absorbed  all  thought  of  self  or  i 
delight  of  new  power  to  see  and  do,  wa- 

Such  earnest  preparation  and  such  sen-  jto 

able  conditions  and  devotion  to  a  chosen  work  must  make  ' 
who  will  be  powerful  afterward  in  the  genera]  work  '  ' 
humanity;  and  when  all  the  world's  universiticis  th' 
in  developing  all  the  forces  Gk)d  has  placiKl  latent 
women,  the  full  light  will  sooner  shine  into  corupr- 
yet  mysterious  and  only  tempting  to  man's  curiosi. 
ing  to  his  needs. 


CHINESE  BUDDHISM. 

Br  WABBEN  O.  BENTON. 

ra  former  pa^wr,  on  the  Tn 
of  the  writer  not  to  dwell  n;  .  li  f« 

of  the  subject.    Tliat  has  been  done  by  others,  wboite  ooac 
aro  rer     '    ■  '  i  hooks  and  •■;     .    '         ''         '  !  ' 
But  til        _       aimed  at  wji 
in  small  space,  of  the  practical  workings  of  the  qrsUsm  tX 
present  time. 

In  writing  of  Chinese  Buddhism  the  pnrpOM  u  Dot  to  \ 
the  historical  phases  of  the  question,  but  to  show  the  proMat  i 
of  this  ancient  faith  in  the  land  of  if"  ... !....»;. -> 

Historians  generally  agree  that  :  was  inviaited 

Ilindostau,  about  six   centuries   B.   t;L,  aud    liiat   it    Ims 
throughout  almost  all  of  -Vsia,  until  it  is  IcmIhv  f»i..  i-.,I{,-;i,ft  > 
at  least  a  tliird  of  the  human  race.    To  have  . 
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r,  is  so  far  back,  as  the  annals  of  his- 

1 11  mystery,  and  even  by  many  attrib- 

to  mythology,  yet  that  it  still  lives  and  thrives  as  the  most 

\j  accepted  religion  none  can  deny.     A  reason  for  this  fact 

bd  umiRht  in  other  directions  than  the  perversity  and  igno- 

I  of  human  minds,  which  incline  men  to  accept  absurd  beliefs 

•    for  truth,  as  many  assert. 

ho  somewhat  in  a  system  of  religion  or  philosophy 

acc4jnis  with  human  experience,  and  which  tends  to  better 

idition  of  life,  and  to  foster  hope,  in  order  that  a  decade  of 

iriee  may  pass  without  witnessing  any  diminution  of  its 

It  is  not  sufficient  to  assume  that  its  being  a  system  of 

liously  woven   myths  is  sufficient  to  account  for  its  ready 

ace  by  unintelligent  and  unscientific  Oriental  minds.    For 

pw  York  and  Lon<lon,  as  well  as  other  centers  of  intelli- 

oar  own  civilization,  have  their  rapidly  growing  theo- 

gocietiee,  whose  members  include  men  of  intelligenca 

bsvo  fiirr      ■   '    1,  according  to  their  own  fancies  largely, 

they  are  [  lo  call  a  Buddhist  creed  ;  and,  while  they 

I  build  temples,  and  ornament  them  with  wooden  images  of 

p&troa  saint,  as  do  their  Oriental  brethren,  yet  they  none 

» less  ardently  declare  their  belief  in  the  cardinal  teachings  of 

[nyRtem. 

is  a  tradition  among  Chinese  scholars  that,  not  far  from 

Inning  of  the  Christian  era,  a  rumor  reached  China  that  a 

It  T'  ^u  was  going  on  to  the  westward,  and  the  emperor 

.ft  I-..,, .,,...10  to  investigate  the  matter  and  report.    The  cora- 

wont  ovorliind  through  Burmah  into  India,  inquiring  at 

fttage  of  their  journey  as  to  the  reports.     In  this  way  they 

itered  the  promulgators  of  the  Buddhist  faith,  who,  on 

the  object  of  their  visit,  informed  them  that  their  jour- 

ind  that  they  had  found  the  true  religion.    On 

-iibject,  the  committee  returned  and  made  a 

able  report;  whereupon  the  emperor  announced  that  the 

of  Buddha  was  good  for  the  people,  and  adopte<l  it  of- 

ly  as  one  of  the  state  religions  of  the  empire.    From  that 

I  the  Buddhist  missionaries  found  China  a  "  field  already  white 

harvest,"  and  it  was  at  once  recognized  as  the  chief  re- 

!>f  thrt  people,  and  has  continued  such  ever  since.    Some 

ua  believe  that  it  was  the  founding  of  Christianity 

.  i.  lied  their  country ;  and  that,  had  the  committee 

ItiuaMi  iheir  journey  farther,  Cliina  would  have  been  among 
^fc^  lit  the  Christian  religion,  instead  of,  most 

Pl^l,  .  ...  ....  ;..  i)le  now  likely  to  adopt  it  as  a  nation.  The 
\  opens  the  way  to  much  speculative  fancy,  but  it  lies  outside 
purpoaa  of  this  paper  to  pursue  it. 
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The  first  thing  to  attract  the  attention  of  one  investigatir 
Chinese  Buddhism  is  the  many  points  of  similarity  in  the  detail 
with  the  Roman  Catholic  system.    So  striking  was  this  reseni'^ 
blance,  that  the  first  Catholic  missionaries  declared  that,  in  somel 
manner,  their  own  faith  had  preceded  them ;  and  that  the  Bud- 
dhism of  the  twelfth  century  was  really  copied  from,  or  a  per- 
version of,  the  Roman  faith.     But,  finding  that  dates  did  not 
justify  this  solution  of  the  matter,  they  then  asserted  that  the 
devil,  in  anticipation  of  the  true  religion,  had  planted  a  counter- 
feit (older  than  the  original),  for  the  express  purpose  of  preventing 
the  people  from  accepting  salvation  when  it  was  offered  to  them. 
This  is  hardly  made  clear  enough  to  meet  the  inquisitive  mind  in 
seeking  a  solution  of  the  matter. 

While  in  China,  investigating  this  subject  of  the  "  Religions 
of  the   Orient,"   I    visited  many   Buddhist   temples,   conversed  j 
through  interpreters  with  many  priests  and  laymen  on  the  sub- 1 
ject,  and  put  up  at  temples  for  weeks  at  a  time,  studying  the 
methods  observed  in  the  semi-daily  worship  or  performances;  and  I 
reached  certain  conclusions  which  may  have  some  interest  to  I 
others.    And  in  what  I  shall  say  it  shall  be  my  endeavor  to  treat 
of  the  present  status  of  the  ancient  faith  as  exemplified  in  the 
present  generation  of  believers,  leaving  the  reader  to  form  his  I 
own  conclusions.    I  am  not  an  advocate  for  or  against  the  sys- 
tem, and  shall  seek  to  view  it  impartially. 

In  the  first  place,  the  present  generation  of  Buddhists  give  but 
little  or  no  thought  to  the  origin  or  founder  of  the  faith.  There 
is  apparently  none  of  the  controversial  element  in  them.  They  I 
ask  no  questions  and  have  no  doubts.  That  Buddhism  exists, and] 
meets  all  their  requirements  in  the  religious  line,  they  know; I 
and  with  that  they  are  content.  All  efforts  to  dislodge  this  an- 1 
cient  faith  are  met  with  the  most  aggravating  indifference;  and 
such  as  have  nominally  adopted  the  Christian  system  have  ap- , 
parently  not  abandoned  tlie  old,  but  simply  taken  on  anotberj 
additional  string  to  their  bow.  With  most  men,  one  religion  i»| 
sufBcient,  but  not  so  with  pagan  John.  In  this  respect,  indeed,! 
the  "  heathen  Chinee  is  peculiar."  The  same  individuals  believB I 
in  and  practice  no  less  than  four  different  systems  of  religion.  I 
Taouists  are  also  Buddhists,  and  Confucian  disciples  recogni»l 
both  systems ;  while  all  together,  and  even  the  Mohammedanft— of  I 
whom  there  are  many  in  China — recognize  the  state  religion,  of  1 
which  the  emperor  is  the  representative  and  ciistodian.  And  it  I 
is  said  that  many  Roman  and  Protestant  converts  also  adhere  to  I 
their  former  belief  in  the  native  articles  of  faith.  I 

Buddhist  priests  are  not,  as  a  class,  educated  in  any  legitimate  I 
sense.  They  mostly  are  able  to  repeat  from  memorj-  the  ritual  of  I 
the  faith,  and  many  include  in  their  mental  storehouses  &  litendl 
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•  irnm  the  "  classics " ;  but  in  matters  of  general 
.  10  c;f ten  the  merest  children  in  knowledge.  They 
[recruited  from  all  classes  of  society,  but  most  generally  from 
ao-caUed  literary  class.  They  are  strictly  celibates,  and  are 
etarians  in  living.  Priests  are  exempt  from  the  law  which 
ires  every  other  male  Chinaman  to  wear  the  crown-locks 
led   in  a  queue,  while  the  rest  of   the  head   is   smoothly 

iTly  the  custom  of  scalp-taking  in  the  event  of  conquest 
rvcd  by  the  Tartars  and  Chinese  (from  whom  the  cus- 
was  handed  down  through  their  successors  in  this  country, 
diaiu) ;  bat  when  the  Tartars  subjugated  China  they  issued 
that  all  who  would  shave  their  scalps,  except  the  scalp- 
I,  in  token  of  subjection,  and  wear  that  in  a  braided  queue,  to 
ly  to  be  removed  if  emergency  should  arise,  would  have 
lives  spared.    It  is  not  recorded  how  many  refused  to  accept 
conditions,  but  the  queue  on  the  heatl  of  every  Chinaman  to- 
•    *'      'V   -  of  truce,  as  it  were,  and  by  it  he  is  counted  loyal 
rs;  but  the  priests  were  exempted  from  this  rule, 
Bg.  no  doubt,  to  the  custom  already  in  vogue  among  them  of 
ing  the  head  clean  as  a  mark  of  humility. 
e  priests  live  in  the  temples,  having  no  other  home.    The 
Iples  are  hn-ated  in  the  mo.st  inaccessible  places  in  mountains 
on  i-slands,  and  often  cover  acres  of  land.    They  are  void  of 
itectural  beauty  or  effect,  and  consist  of  a  main  auditorium, 
a  "a  of  sheds  attached,  windowless  and  plain.    The 

r  iirnished  with  an  altar,  on  which  is  placed  an  im» 

gtinorally  of  wood,  of  Buddha,  sitting  upon  an  imitation 
ind  on  either  side  of  this  image  are  other  images  of 
«  in  the  calendar  of  saints  who  are  supposed  to  be 
ly  celebrated  in  Buddhist  annals.    In  front  of  these  fig- 
(»-8tick8  bum  day  and  night.    These  are  made  of  dried 
iKjd  reduced  to  fine  powder  and  mixotl  into  paste  with 
ind  then  put  on  splinters  of  dry  wood,  the  lower  end  of  which 
into  a  vase  of  sand  and  the  upper  end  lighted,  which  burns 
ithout  a  blaze,  the  curling,  slender  volume  of  smoke  shed- 
forth  an  odor  which  counteracts  the  damp,  musty  smells  of 
8tone  walls  and  sunless  rooms. 
huds  attached  serve  as  living-rooms  for  the  priests  and 
bers  for  pilgrims  and  travelers. 
Is  around  the  walls  of  the  audience-room  stand  the 
of  other  sainta  in  the  calendar,  which  includes  eighteen 
■al  chara<:fers.    These  are  not  intended  to  ropre- 
many  people  suppose,  but  simply  BjTnbolizo  and 
o  th«  memories  of  the  men  who  figured  prominently  in 
history  of  thu  religion.    They  are  supposed  to  represent 
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alao  eerUun  ideas  connected  with  the  conception  of  oertAia  sUiirl 
butee,  auch  as  Love,  Mercy,  Jnetico,  War,  etc.,  and  Mcli  fi^cn  I 
ha-  '  '    to  convoy  the  idea  of  Lis  '  y,  I 

_',  the  Love  symbol  is  b1i«j\>  ;it,  joTlv-trm»rn^l 

man  surrounded  with  little  children  at  play.    Justi  ] 

face  utterly  devoid  of  all  traces  of  sympathy,  ami  "^H 

drawn  down  and  lips  iirmly  closttd,  and,  with  drawi.  ^^1 

bolizes  the  fate  of  the  evil-doer.  Thus,  each  tigure  is  inUiod^^J 
impress  the  observer  with  a  proper  observance  of  llie  gracenN 
culotit«nl  in  the  religion.  But  they  are  not  worshij^cd.  Tsat  hn  I 
Buddha  been  deified  in  any  proper  sense,  but  w  lookixl  upon  K I 
the  founder  and  best  example  of  the  faith.  So  far  as  I  can  nd|U 
no  prayers  are  offered  to  him  as  such,  but,  while  he  occnptii^H 
poet  of  honor  in  all  temples,  he  is  merely  venerated  as  above  »9 
cated.  ^ 

Morning  and  evening  services  are  observed  in  the  tfmptH) 

.  wiiich  consist  of  a  certain  number  of  strokes  u|ton  a  great  bdl 

FSBd  a  similar  uuuibt^r  of  taps  on  a  huge  drum,  wliich  aomeliBai 
oooaists  of  a  section  of  a  hollow  trunk  of  a  tnw,  with  tawhidd 
&wstened  across  one  end ;  and  this  noisy  deinonstimtiua  I)  pra 

•  ceded  and  followed  by  repetition  of  ritual,  and  bowing  and  kMill 
iug  in  turn  in  front  of  the  central  altar.    Nothing  can  be  mam 

^  ireird  than  to  listen  to  the  beating  on  the  drum  an.?  ^   "  t.  U>fl 
stillness  of  a  monntAin  gorge  at  sunset,  where  no  r  ■''^^ 

tbo  occaoiional  howling  of  tigers  near  by  comM  to  1 
notony  of  the  mountain  stillneea.    I  can  wr!'  — '•  ^  i' 

a£Fecta  the  mindi)  of  ignoraiit  worshiiMurs,  i  -  a'- 

awe  equal  to  that  produce<l  by  the  most  profound  cervmuoiw  of 

Jka  churches  on  the  minds  of  the  worshipers. 

^BThey  have  no  set  days  for  the  people  to  come  to  the  teoplMto] 

'  irorship.    Tbe  priests  keep  up  the  eervii  t* 

•nd  sunset  of  CAch  day,  and  the  laity  ma;  .  ,  .>»t 

any  time  they  see  fit.    Prayers  are  said  for  the  r  rsUM 

by  the  people,  in  a  sort  of  lottery  8ch<  r  ■  ;   ivu.j,K. 

open  at  one  end,  is  kept  in  the  temple>.  ii  a;       :     -  " 

inent  of  prayers  and  omena  good  and  bad.  The  wot 
lects  one  of  the^'  ich  as  we  eometintett  t<j«j  iHDw- 

pulling  straws  t  ahorteet  to  deuido  eonit*  ij'j^«t« ' 

in  dispute.  If  the  tint  etfort  (pets  an  undesirable  "  i 
put  back  and  another  drawn.  "■'  ■  ■  "  -^'Bted  ur 
sbiper  geta  one  that  8uit«  him,  '.■.  ^ocs  on  i 

iug  sure  that  the  bteesiags  of  Heaven  will  rest  npon  hic  i 
takings. 

Ther«  are  mona<tt«ri««  and  eoarantd  in  addition  t- 
and  these  are  wgje-  "[xiMaaii 
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tenets  of  the  faith  is  one  commonly  called  "works 
ir  to  and  for  the  same  objects  as  supererogation 
iX  ie,  doing  more  good  than  the  present  emergencies  require — 
purpose  of  having  a  balance  to  one's  credit  in  case  of 
;y.  Priests  under  such  pious  inspiration  go  into  the 
and  buy  squirming  eels  of  fish-mongers  and  liberate 
Paying  for  them  with  money  first  begged  from  door  to 
The  relative  ments  of  buying  these  eela  and  giving  tliem 
food  have  not  occurre<i  to  them  ;  but  they  are  not 
hwho  take  the  least  probable  route  to  gain  favor  in 
ight  of  their  final  Judge.  Acts  of  i)er8onal  torture  and  self- 
ik  high  in  the  line  of  "  merit,"  and  men  are  not  infre- 
with  who  inflict  the  most  atrocious  penalties  upon 
solves  in  the  vain  belief  that  it  will  gain  them  high  standing 
I  oyw  of  the  powers  that  control  their  future  destinies.  The 
i^can  not  understand  disinterested  benevolence ;  hence,  when 
ic8  go  among  them  and  apparently  put  themselves  to 
liences  to  induce  the  people  to  accept  their  teachings,  they 
>ked  upon  with  a  certain  respect;  but  their  actions  are  in- 
construed  as  being  "  works  of  merit,"  and  that,  instead 
good,  it  is  the  future  good  of  the  missionary  himself 
ifl  looking  after. 
u>w  Kti  English  missionary  who  went  into  the  famine  dis- 
twelve  years  ago,  to  distribute  the  relief  sent  there  from 
England ;  and  the  chances  were  ten  to  one  that  he  would  never 
9tam  alive.  Yet  the  people  adrairetl  him  as  being  piously  seek- 
^to  lay  up  treasures  in  heaven  to  his  own  credit. 
}t  the  leading  characteristic  of  the  Buddhist  faith,  and  the 
the  light  of  which  all  their  actions  and  observances  must 
iged,  is  the  doctrine  of  transmigration  of  souls.  In  this 
lies  whatever  of  practical  good  comes  from  the  system,  in 
lo  the  rest  of  mind  and  contentment  which  come  of  one 
itin/ly  satisfied  with  his  faith.  It  is  m'ge<l  by  religious 
in  this  country  that  the  disciplinary  benefits  arising  out  of 
oliof  in  a  future  state  of  rewards  and  punishments  are  ap- 
it  -in  and  essential  to  good  society ;  that  if  a  belief  in  this 
le  bo  annihilated,  society  would  lapse  into  a  state  of  bar- 
and  outlawry.  Without  entering  into  any  discussion  of 
I  question,  it  is  sufficient  to  say  that  the  restraining  effects 
f  in  transmigration  are  an  equally  strong  motive  for 

believe  that  life  is  a  succession  of  existences,  and  that 

'  grad*'       '        '    '  a  of  life  are  the  product  of  a  former  career, 

imal.'-  .   immortal  as  men;  and,  in  fact,  the  souls 

ore  identical  and  interchangeable.    Hence,  to  kill  an  ox  or  a 

:  much  murder  as  to  kill  a  man.    So  strong  is  this  belief, 
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that  no  BudfUust  will  take  the  life  of  an  ftninuil  for  f<«>5  ili"  li^- 
ftud  fow  la  alone  excepted.   But  for  the  continKi^nt  of  ]kJ 
in  Chinese  cities,  Europeans  woold  faro  1 
liiuib-chops.     I  novtT  knew  a  Chinese  bu 

hammedau ;  and  when  Mohammedan  batohers  buy  fatt«d  ottlt 

at  theoUb 
•vhy  h-noi 

:   .tiMti/ 
r,  b*  Mn 

a 

It  IB  ttm 


of  pious  Buddhist  farmers,  they  have  to  yjri 

Bhall  not  bo  slaughtered.     I  once  asked  a  fisL 

a  distinction  in  his  line.    Ho  said  that  he  never  k  i 

that  when  taken  out  of  the  wator  they  die<l.    I  "■ 

ho  were  to  reverse  this  rule  and  put  an  ox  un. 

would  die  without  being  killed.     When,  however,  1 1 

animal  has  departed,  the  carcass  is  exempt,  and  findi>  i 

among  the  faithful  who  are  not  averse  to  eating  beef. 

this  fact  that  all  animals  having  died  natural  deaths  are  nsed  bj 

the  people  as  food.    The  only  exception  to  this  rule  of  e«tia( 

dead  animals  is  in  the  case  of  their  having  belonged  to  a  prioaL 

I  once  shot  a  priest's  dog,  and  it  was  buried  with  gre«t  C€i»" 

mony  (at  my  expense),  and,  when  a.skod  why  they  did  imt  i;i:  it 

was  told  that  being  a  priest's  dog  it  was  sncrod.    That  i 

course,  a  great  difference  I 

The  beneficial  results  from  this  belief  are  apparent  in  the  kisd> 
ness  to  all  domestic  animals.  No  need  for  Mr.  Bergb's  eockly 
there.     When  a  farmer  harnesses  his  faithfn'  'w 

his  field,  he  treats  the  beast  with  the  utmost  >.  Un 

|j«a8on  that,  for  aught  he  knows,  he  has  harutvis^  the  soul  0/  lii* 
own  grandfather;  and  that  the  soul  of  the  b*  >  *  •  '  nt<:liiaghin« 
and  Icnows  just  what  he  is  doing,  he  does  not 

Buddhists  accept  the  proposition  that  one's  relatiro  nolc 
whether  as  a  poor  man,  or,  next  thing  to  that,  a  pig  or  a  dookvyi 
is  entirely  due  to  his  actions  in  a  former  life.  And  do  matter 
how  humble  one's  lot  may  be,  he  devoutly  hopes  for  pri>nuitioo 
in  the  next  inning.  One  of  the  most  potent  feen  io  the  minds  ^ 
many  men  is  that  they  may  be  bom  next  time  aa  a  doalHf* 
With  us  the  difficulty  i.s  that  sometimes  men  are  bom  donkfj* 
but  do  not  appear  to  know  it. 

The  old  problem  of  bow  long  it  will  take  a  frog  to  gt\  out  rf 
a  well  twenty-one  {e*^i  deep  i 
then  sliding  down  six  feet  at  : 
idea  of  the  problem  of  existence.  Uow  many  lives  or  sacoaak* 
of  ages  must  one  live  in  order  to  get  into  *' 
vana,  whatever  that  is,  is  the  question, 
chiefly  ujion  his  own  conduc't,  heno9  the  boijel  •  aiy 

to  restrain  the  vicious  todi>>''--        How  v  "  • 
c«edB  is  apparent,  when  we  tli««  nii 

oth  in  nun  '  in  imiv 

..  ..li  crime. 
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^■rerely ;  but  so  it  does  in  other  countries,  but  this  is  thought  not 
^Pbe  sufficient. 

In  China,  where  there  is  not  a  burglar-proof  safe,  and  no  con- 
stant surveillance  of  policemen,  there  is  comparative  security  to 
life  and  property.  It  is  apparent  that  the  belief  in  the  transmi- 
gration doctrine  has  a  repressing  influence  in  this  direction.  But 
tlie  people  are  not,  as  a  rule,  as  good  as  their  religion  would  make 
them  if  it  were  practiced.  But  in  this,  again,  they  are  not  pecul- 
iar. The  masses  are  grossly  ignorant  and  largely  brutalized  by 
ages  of  tyranny  and  poverty ;  yet  they  plod  on  in  patience  and 
industry,  waiting  their  final  rescue  from  existence. 

The  bible  of  the  sect  is  not  without  beauty  and  high  moral  as 
■well  as  poetic  conceptions.  There  is  much  in  it  of  the  nature  of 
mythology  and  mysticism,  which  Buddhists  do  not  pretend  to 
understand  themselves,  yet  there  is  much  to  admire.  From  a 
book  of  extracts  and  translations  from  the  Buddhist  bible  I  give 
a  few  examples : 

"  The  perfect  man  is  like  the  lily,  unsoiletl  by  the  mud  in  which 
it  grow^s."  Another :  "  The  perfect  man  will  not  bo  angry  with 
him  who  brings  him  evil  reports  of  himself,  lest  he  be  not  able  to 
judge  truthfully  of  the  matter  whereof  he  is  accused."  Its  moral 
code  contains  such  rules  as  "  Do  not  steal  " ;  "  Do  not  lie  " ;  "  Do 
not  kill " ;  '*  Do  not  be  a  drunkard  " ;  "  Do  not  to  another  what 
you  would  not  msh  done  to  yourself."  From  these  examples  it 
may  be  observed  how  nearly  their  moral  law  runs  parallel  with 
our  own ;  and  that  this  has  exerted  a  potent  influence  in  forming 
the  Chinese  character  is  evident.  Also,  that  they  cover  the  car- 
dinal rules  of  right  living  in  good  society,  none  will  question. 

The  system  offers  motives  in  the  way  of  rewards  for  right 
living,  and  punishments  for  evil-doing.  It  develops  sympathy, 
the  source  of  many  virtues.  It  teaches  the  equality  of  aU  men, 
^pe  man  is  better  or  worse  than  another  only  as  he  observes  the 
Hws  of  good  society  or  breaks  them.  That  it  satisfies  the  minds 
of  its  votaries  is  certain.  The  Chinese  will  never  abandon  this 
ancient  faith  on  sentiinental  grounds.  They  must  be  convinced 
that  a  better  system  is  offered  before  they  accept  it. 

Whether  this  demonstration   is  forthcoming,  remains  to  be 

fm    Strong  efforts  are  being  made  in  that  direction,  and  the 
ure  alone  will  reveal  the  outcome. 

Ru.B-AoinRAL  Beikxap,  of  the  United  States  Navy,  corabining  his  discovery 
of  the  greatext  ocesaic  depths  yet  foand  in  the  Japanese  Kuro  Siwo  with  what 
other  explorers  have  found  in  different  oceans,  announces  the  conclosion  that,  "as 
•  rule,  the  deepest  water  is  found,  not  in  the  central  parts  of  the  great  oceans, 
bot  near,  or  approximately  near,  the  land,  whether  of  continental  mass  or  island 
iMiation." 
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SHETLAIH)  PONIEa 

THE  Shetland  pony  has  been  invested  with  a  hal"  if  r.T.i 
somewhat  out  of  keeping  with  the  proaaic  surrou 
native  home;  and  this,  apparently,  fmm  a 
we  chanced  to  read  not  long  ago  that,  triMiit 
land  pony  was  carried  from  the  Caucasian  mng»i,  by  oocitait  ««>• 
^'  i>f  Odin,  to  Scandinavia,  theuce  I      "      '  md  " — in  *hJA 

t  1  we  diacem  a  trace  of  humor,  if  i  inon?,  u.rcf^- 

ering  the  size  of  some  of  these  animals,  they  ore  mnch  m<  ' 
to  be  "carried  "  than  t<j  transport  any  one,  whether  f i^  -  " 
casus  or  elsewhere.     But  this  is  not  all.    Not^jnly  is  t 
the  breed  thus  pi'osumably  lost  in  the  mists  of  antiquity ;  a  VM' 
ber  of  popular  misconceptions  also  prevail  in  regarrl  to  Use  pre*- 
ent-day  nature  and  habits  of  the  animals,  all  of  whi<^h  it  mau 
df^sirablo  to  correct.    Thoy  are  now  not  only  dm  •  cb 

largo  numbers  to  the  south,  bat  are  extensively  ....j,   .ad. 

A  few  words,  then,  in  regard  to  the  breed,  as  it  exi»t«  to-<iay,  may 
not  be  out  of  place. 

To  begin  with,  we  mast  contend — in  opposition  to  ih»  T^nnuTurtj 
received  belief — that  there  is  no  such  thing  aa  ihe  \i-  jet- 

.land  pony,  in  the  sense  of  a  single  p\ire  and 
There  happen  to  be  several  distinct  kinds  in  i 
these,  besides  being  subject  to  natiiral  variation,  bare  Ikk^  further 
increased  in  number  by  crossing.  Crosse*  apart,  liowcror,  an  Uftit 
pony  is  very  different  from  a  South  Mainland  on©,  whflft  y^\i  ^ 
these  again  differ  from  a  Fetlar  specimen.    There  are 

Isle  and  Bressay  varieties.     It  would  be  inviil- ' 

cate  in  this  paper  which  of  these  is  to  be 

Each  kind,  no  doubt,  has  its  special  pxcellencpfi,  but  a 

latitude  is  perhaps  allowed  when  we  stat*  that  n  •■"»"» 

bmay  be  anything  l>etween,  say.  thirty-six  and  forty - 
at  the  shoulder.     A  small-sized  pony,  again,  i  -^W^ 

bettor  or  more  valuable  than  a  large  one;  th"  .^. f- 

poses,  such  as  working  in  coal-mines,  the  smaller  a>. 

t  employed.    As  a  general  rule  extremes  of  sizo,  cither  waj,  ltit.li 
correspondingly  extreme  prices. 

Broadly  speaking,  the  ponies  to  b©  seen  throngbout. 
t     '  '     d  of  Shetland— :     '    '  '  '  ry^nt.-'v 

1  of  reported   st;i        .  (-!rw»<*. 

thoee  kept  by  large  breetlers,  generally  in  fenre<l  \ii. 


1. 


iiromtho  hills  ii  carta, 

strong  for  iiivn  n.^..-,  uvo  upon  ii 
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least  receive,  little  attention.  Numbers  of  them  live  out  of  doors 
all  the  year  round,  except  in  the  severest  weather.  The  time- 
honored  fiction  that  they  are  habitually  left  out  in  the  snow,  and 
preserve  themselves  from  being  drifted  over  by  walking  constantly 
in  a  circle,  contradicts  itself.  As  a  matter  of  fact,  snow  often  lies 
for  seven  or  eight  weeks  in  Shetland,  covering  the  gi-ound  to  a 
great  depth.  Under  these  circumstances  the  animals,  if  exposed, 
would  certainly  succumb,  and  they  are  far  too  valuable  to  their 
owners  for  this  to  be  permitted.  But  they  certainly  do  rough  it 
out  of  d(X)r8  in  very  inclement  weather,  seeking  the  doubtful 
shelter  of  dikes  and  out-houses ;  while  in  hard  seasons  the  stud  of 
the  bree<ler  is  carefully  housed  in  sheds  made  for  the  pm'pose. 
Unquestionably  these  ponies  can  stand  a  great  amount  of  expos- 
ure, being  fitted  for  this  by  a  double  or  treble  thickness  of  coat. 
But  it  is  very  much  to  be  questioned — the  popular  belief  to  the 
contrary  notwithstanding — 
if  any  of  them  are  the  better 
for  being  subjected  to  an 
extreme  test  of  this  kind. 
Ponies  sent  south  at  an 
early  age  rarely,  if  ever, 
pass  through  such  an  or- 
deal, and  it  is  not  found,  we 
believe,  that  Iheir  natural 
hardiness  deserts  them,  or 
even  diminishes,  when  they 
receive  fair  treatment  and 
proper  shelter  during  in- 
clement seasons.  If  stabled, 
however,  as  in  many  cases 
they  must  necessarily  be,  by  the  southern  buyer,  they  should 
have  abundance  of  fresh  air ;  a  simple  shed,  by  way  of  cover,  is 
almost  all  that  is  necessary  for  them.  And  it  is  imperative  that 
at  all  times  they  should  have  ready  access  to  drinking-water.  No 
uiimal  can  exist  so  short  a  time  without  it  unharmed.  It  is  self- 
evident  that,  if  a  pony  be  entirely  dependent  on  outdoor  feed,  his 
condition  must  necessarily  vary  with  the  season.  Apoplectically 
full  in  summer,  he  must  be  sorely  reduced  in  winter.  This  must, 
sooner  or  later,  injure  the  health  and  stamina  of  the  animal 

The  writer,  who  has  had  considerable  experience  in  the  keep- 
ing of  Shetland  ponies,  has  carefully  experimented  as  to  the  best 
hygienic  arrangements  for  their  indoor  accommodation.  He 
finds  that  a  rough  stone  building,  loosely  cemented,  so  as  to  allow 
a  free  current  of  air  to  pass  througli  the  walls,  with  ordinary 
stable  fittings  on  a  small  scale,  and  covered  with  a  galvanized 
iron  roof,  forms  their  best  shelter.    During  the  day,  in  almost  all 
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r  weathers,  tiey  should  have  their  heads  loose,  in  ronch  i^fun 

id  in  summer  they  can  safely  be  left  out  at  niifht,  ■ 
loeption  of  young  foals.    Strange  to  fay,  f  I '    '  ;) 

•delicate.    For  indoor  food  common  wh>  ■ 

mash,  with  the  addition  of  a  little  Indian  meal,  8uit«  themnoch 

aotter  than  oats ;  while  hay  or  straw,  with  tur;  '  "   "        iP.d 

perhaps  a  little  linseed  cake,  complete  their  ^.  i- 

erally  speaking,  they  are  somewhat  gross  ft.«eder8,  antl. 
capable  of  standing  tinharmod  a  surfeit  which  woulil  ima  »■ 
ordinary  horse,  they  should  liave  a  carefully  measured  all«>waj«5«; 

varying  according  to  their  size  and  to  the  work  tliey  !  x 

Now,  as  to  the  much-vexed  question  of  heights    A  "f, 

say,  three  hands  between  the  average  large  and  small  u* 

moans  a  good  deal  in  the  case  of  such  a  tiny  animal.  Yel  jtolt- 
tains,  as  we  have  said,  among  undoubtedly  pure-bred  spwinuatt, 
and  entirely  independent  of  any  foreign  crosii.  Accidental  varia- 
tions of  size  occur,  of  course,  in  breeding,  and  may  "  i<>(i, 
though  this  is  nt>t  always  to  be  relied  upon.  T  ^  lu*- 
tion,  according  to  one  of  the  most  experienced  of  Shetland  judgci, 
is  that  size  is  mainly,  though  perhaps  ni  '  ' 
feed.     Scanty  feeding  on  hard   pastur*' 

leight,  and  also  to  develop  tliat  superabundance  of  iuur  which, 
is  popularly  (though  erroneously)  regarded  as  one  of  the  distin- 
guishing marks  of  the  genuine  strain. 

Tlie  craze  for  undersized  ponies,  in  our  opinion,  hn.-^  xt. 

Except  as  curiosities,  or  for  the  jiurposes  of  th'-   • 
pygmy  animals  are  practically  useless.   The  convt'i 
pony — the  animal  represented  in   picture-books— i 
forty  to  forty-four  inches  high,  very  tight-jointt'ii,  ^^i. . 
impossible  growth  of  hair  all  over  him,  is  just  about  as  bail  a  t 
of  this  famous  race  as  can  well  be  iinagintMl,    I  ild  he 

generally  short-winded  and  thoroughly  impraci-       .    us 

A  South  Mainland  spftcimen,  on  the  other  hand,  long  and  raldiih  xa 

build — hard-grown,  as  the  Kiiying  is — an" 

surjtass  his  companion  in  staying  power.    ' 

— iu  our  opinion  the  ideal  Shetland  jjouy — has  beeu  known  u- 

travel  from  Sumburgh  U)  Lerwick  an  '  '      '    ''  '       - '' 

a  tolerably  heavy  riding  weight,  say  . 

extremely  hilly  road.    But,  minor  diflForences  ■  r* 

tain  characteristic* — unfailing  tests  in  their  v  ^ 

OJiced  judge' — which  go  to  the  "  make-up  '*  of  u  O' 

:iiishod  from  an  Iceland  or  Faroe,  pony — e.  g.,  o 

ikable  breadth  of  build,  sot  of  y^-*-"--"^  "■■l  "■ 
an  apathetic  air  which  no  other  !■ 
not  i\ 

ri.si^  ill  1i 
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help  in  the  way  of  exertion,  though,  if  put  to  it,  he  evinces 
great  power  of  endurance,  and  will  go  through  an  immense 
amount  of  work  for  his  size.  The  Iceland  variety  is  altogether 
inferior,  shorter-lived,  narrower  in  build,  and  generally  fallacious, 
but,  with  all  this,  he  is  quicker,  livelier,  and  lacks  that  air  of  pen- 
sive melancholy  which  haunts  every  Shetland  pony.  Our  advice 
is  to  avoid  the  inferior  animal,  however  highly  recommended. 
Their  price  is,  roughly  speaking,  about  half  that  of  the  Shetlandor, 
but  the  money  is  ill-saved.  The  average  life  of  an  Icelander  is 
about  twelve  or  thirteen  years,  while  the  other  wUl  live  to  twenty- 

Bre  or  even  more. 

^  During  the  earlier  months  of  spring,  before  the  snow  has  fairly 
disappeared  from  the  Shetland  uplands,  the  American  buyer  trav- 
els over  the  length  and  breadth  of  the  isles,  picking  up  every  likely 
animal  he  can  find  for  the  foreign  market.  In  order  to  secure  a 
good  selection  it  is  necessary  to  forestall  him.  Hence  mid-winter 
is  the  best  time  to  buy.  Just  at  present  there  is  a  comparative 
scarcity  of  fine  animals  in  the  islands.  Within  the  last  three 
years,  and  even  before  that,  a  disease  affecting  the  ponies,  incur- 
able save  in  the  earlier  stages,  and  called  sarcoptic  mange,  ravaged 
many  districts.  Infected  animals  were  freely  slaughtered,  and 
the  epidemic  may  be  said  to  have  spent  ilself.  Still,  the  ponies  are 
fewer  than  they  once  were,  and  the  price  all  round  is  considerably 
higher.  At  present  it  may  be  said  to  range  from  £10  to  £30  and 
upward  for  three-year-olds.  It  is  impossible,  however,  within  the 
limits  of  this  paper  to  instruct  intending  buyers.  The  prices  are 
very  variable,  as  the  animals  often  pass  tlirough  several  hands  be- 
fore reaching  the  ultimate  purchaser.  The  latter  will  probably 
be  victimized  if  buying  from  so-called  agents  in  the  south,  as  the 
latter  will  endeavor  to  extort  £18  or  £20  for  an  animal  which  has 
coat  them  little  more  than  half  that  sum  in  Shetland.  The  only 
safe  plan  is  to  purchase  through  a  respectable  dealer  on  the  spot. 
The  variety  of  coloring  in  these  tiny  animals  is  extraordinary. 
Almost  every  possible — and  some  all  bxit  impossible — shade  of 
horse  color  may  be  seen  during  a  <lay's  ride  through  the  mainland, 
from  the  lightest  fawn,  almost  white,  by  gray  and  slaty  shades  of 

gradation  to  brown  and  black.    There  are  no  dapple-grays  that 

twot  of.  There  is  a  tradition,  of  the  usual  value,  that  bro^vn  is 
"  true  and  original "  hue.  Cream  jjonies,  if  otherwise  good, 
ih  a  higher  price  than  others,  as  being  a  "  fancy  color,"  and  the 
same  may  be  said  of  "  piebalds."  The  theory  that  light-colored 
animals  are  not  so  robust  or  hardy  as  dark  ones  is  not  borne  out 
by  observation.  A  stripe,  or  ribbon-like  mark,  down  the  spine  is 
a  sign  of  Norwegian  blood,  the  infusion  dating  many  years  back. 
If  the  Caucasian  legend  is  to  be  relied  upon,  however,  the  Norway 
[>nv  is  at  leagt  first  cousin  to  the  Shetland  one. 
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A  mob  of  ponies  feediog  together  in  the  open  air  will  me  tkair 
hoels  to  each  other  mo6t  liberally.  This  is  ft  painful  bat  oiuiai' 
able  fact,  known  to  everj'  breeder.    When  riutni;  '  m  thai 

native  hills  they  sro  extremely  pngnacious,  anii  -;nt  oxt 

determinedly,  not  only  with  each  other  but  with  larger  haaet, 
juentlytothi    '"        1 1  fit  ure  of  the  latter.    So  far  t        'hit 
t^omaucer — the  N  ■  Muuchaus^'u — g«)es  on  to  afl;  i 

"  Fib  nnd  Tib  anil  Pink  raid  Pin. 
Tick  and  Qaick  and  JiU  and  Jin  " 

are  but  congregated  loosely  together  in  a  shed,  or  -  •»  -  huii 
they  will  no  longer  quarrel.    Amity  will  reign  w)  1» 

cord  formerly  prevailed.     We  can  only  say,  Trj  ii{! ' 

We  have.  The  whole  thing  is  a  baseless  fiction,  i ... ,,  ...•  j...uint 
and  enduring,  these  ponies  of  Linga;*  in  many  caa*s  they  oaf 
be  trained  to  a  docility  and  sagacity  almost  hum;  :■■ » 

point  with  most  of  them — such,  at  least,  is  our  exj  i i^m 

indoors  as  well  as  out — when  their  patience  gives  way  to  po^ 
tivo  ferocity,  and  when  once  their  blood  is  up  they  ar- 
easily  pacified.    An  experience  we  once  had  with  a  rec^ 
riding  pony  in  a  rural  smithy — it  was  his  first  shoeing — will  vtmt  I 
fade  from  our  recollection,  nor,  we  imagine,  from  that  of  the  til-  j 
Flago  Vulcan, 

Never  groom  a  Shetland  pony  as  yon  would  an  ordinary  ham,  I 
Thoy  should  be  well  bru8he<l,  and  their  manes  an  ^  '     '  ^od; 

but  the  indiscriminate  use  of  the  curry-comb  is  p'  fnl  I 

to  them.    More  especially  is  this  the  case  if  the  ani  ■  U 

left  much  out  of  doors.    Observe  one  of  them  in  ''  on] 

a  wet  day,  and  you  will  notice  that  the  rain  run-  '  a»j 

off  a  duck's  back.    But  if  the  "  set "  be  removed,  Ihi  no 

longer  be  water-proof.    It  is  scarcely  neceasiiry  to  i* ■".  Ijy 

immemorial  custom,  the  mane  and  tail  should  1x<  liirhtlv  trimsiai 

"hedglit 


and  no  more.    Nothing  can  be  more  inc 

of  one  of  them  closely  cropped.    The  tail  -. „  _  . 

ground.    So  careful  are  Shetland  dealers  in  this  respect 
have  often   received  animals  dispatched 
thoughtfully  tie<l  in  a  double  knot,  in  i.i 
board. 

The  Shetland  pony  is  shy  of  a  sti 
quires  to  be  jealously  watched  in  a  ni  . 
on  the  first  opportunity.    Unfailing  tradition  6t«pa  in  hen* 

gravely  informs  us  that  a  p.t-   '  '  ' -  - 

from  the  land  of  it'«  birth,  wii 

north — in  the  direction,  that  is,  of  it  bome. 


*  I.lij^-i,  or  Hivitli  Uls,  the  atictnnt  n«m»  fnf  ^iiU*»l.  DO*  OB  lk« 
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say  that,  by  preference,  it  does  nothing  of  the  kind.  As  far  as  our 
experience  enables  us  to  judge,  a  straying  pony,  wherever  it  may 
be,  traverses  the  line  of  least  resistance. 

We  have  said  that  they  are  exported  in  large  numbers  annually. 

e  wonder,  in  our  opinion,  is  that  they  are  not  still  more  exten- 
sively purchased.  They  are  singularly  affectionate  and  repay  any 
amount  of  attention.  Their  uses  are  manifold,  as  they  are  capital 
saddle  animals — one  of  forty-seven  inches  being  quite  up  to  an 
ordinary  riding  weight — are  as  a  rule  sure-footed  and  reliable,  go 
well  either  singly  or  paired  in  harness,  make  the  best  of  hill  ponies, 
^ve  little  trouble,  and  are  the  most  captivating  of  all  possible 
pets.  Take  them  all  in  all,  they  are  by  far  the  best  of  the  pony 
Tace.  Perhaps  their  only  drawback  is  their  almost  infinite  teach- 
ableness, which  tends  to  make  them  acquire  bad  as  well  as  good 
liabits ;  but  this  is  a  question  of  training.  In  nine  cases  out  of  ten 
their  breaking-in  is  intrusted  to  inexperienced  boys,  with  the  usual 
result  of  developing  a  tendency  to  shy  or  to  throw  their  rider,  at 
•which  latter  manoeuvre  they  may  become  perfect  adepts.  These 
tricks  are  never  unlearned.  But,  with  an  ordinary  amount  of 
skilled  attention  from  the  first,  they  may  bo  perfectly  disci- 
plined. 

Mr.  J.  Sands  is  the  poet  of  this  special  subject — perhaps  the 
only  singer  the  Shetland  pony  ever  had.  In  touching  verse  he 
pictures  the  mother  pony  with  her  downy  foal  feeding  together 
on  the  wind-swept  grassy  hills  of  Shetland,  the  latter  soon  to  be 
parted  from  her  to  go  to  work  in  the  grimy  coal-mine.  A  fine 
touch  of  nature  this,  but  not  without  its  share  of,  apparently  in- 
evitable, fallacy.  For  mine-ponies,  though  certainly  condemned 
to  life-long  imprisonment,  are  well  looked  after  and  carefully 
tended.  Assuredly  their  lot  underground  is  preferable  to  ill-treat- 
ment above  ground,  and  though  a  pony  may  suffer  from  something 
Uke  "  home-sickness  "  for  a  few  days  in  a  new  dwelling,  the  attack 
seldom  lasts  long.  Our  pony,  though  somewhat  of  a  pessimist,  is 
a  philosopher,  and  adapts  itself  with  wcmdorful  facility  to  a  change 
of  home  and  ownership. — CornhiH  Magazine. 
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Ox»  of  the  traits  of  recent  historical  investigation,  which  is  well  illastrated  in 
Welzhofer's  History  of  the  Early  Greek  People,  is  its  reaction  against  the  skepti- 
cal school  of  inquirers.  The  disposition  to  disbelieve  the  old  stories,  or  to  resolve 
them  into  poetical  fancies,  is  giving  way  to  speculations  concerning  the  real  facts 
on  which  they  may  or  ore  supposed  to  have  been  founded.  Mr.  F.  T.  Richards 
■oggests,  in  the  Aoadetnv,  that  anthropology  has  done  something  to  bring  about 
this  change  of  mind,  by  finding,  still  existent,  institntions,  incidents,  legends,  and 
of  mind  closely  parallel  or  akin  to  early  Greek  and  Roman  affairs ;  while 

credit  of  many  of  the  old  stories  is  strengthened  by  incidents  in  which  the  un- 
rod  traditions  of  savages  have  been  found  to  be  true. 
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SKETCH  OF  JEAN-CHARLES  HOUZEAU. 

THE  romantic  incidentB  of  M.  Houzeau'a  career  in  tba  DsHad 
States  must  invest  his  story  with  a  living  and  lasting  intena 
to  all  Americans.     His  scientific  record  is  no '  —  -  ^...."►vm.     f- 
versatility,  variety  of  studies,  industry,  proii 
nulity  he  has  been  surpassed  by  few  men  i>i  Tli«»  i**i*- 

rials  for  this  sketch  have  been  drawTi  fron.  ...  .„.>.ctioo»le»ft4 
appreciative  Notes  biographiques  of  Houzcau's  intimate  (rieDJ 
and  associate,  M.  A.  Lancaster  (Bnisst-ls,  18fi9). 

Jkan-Cuarles  Houzeau  de  Lehaie  was  bom  at  L'Ermitag^ 
near  Mon.s,  Belgium,  October  7,  1820,  and  died  July  12, 1884  H* 
was  the  elder  of  two  children  ;  li is  bruthor,  AT    •  Tlomeoa. 

'  is  a  professor  of  the  School  of  Mines  iu  M' -  i-mberof 

the  Belgian  Chamber  of  Representatives.  His  motiier  ws«  (till 
living  in  1889,  at  the  age  of  ninety  years:  but  his  f  "'  ■  '  :«n 
1886,  ninety-five  years  old.     His  name  was  regularly  ;  i  io 

the  annual  list  of  nobles  in  the  Almanach  royal.  The  famtlr  hai 
added  De  Lehaie  to  their  name  about  the  middle  of  the  last  ceai- 
nry,  to  distinguish  them  from  other  braui-hes  of  tho  same  *<«rk. 

Jean  -  Charles    Houzeaii   showed  very  early    an    iii' 
toward  the  branches  in  which  he  became  fauiuoa,    Ho  ^-^^  .>-•  • 
e«totl  in  astronomy  even  before  he  had  learned  to  nsail ;  and  witk 
the  bonbons  that  were  given  him  he  would  form  on  a  table  groap 
of  geometrical  figures  intended  to  represent  the  cr«?'-«f11ni?t 
Wlien  he  had  the  table  covered  with  tliem.  he  yn 
frienils  iu  to  look  at  his  firmament.     H' 
Mons  while  from  twelve  to  seventeen  y  .    .  i 

year  received  a  special  prize.  Ho  then  applied  for  admistMoa  M 
the  University  of  Bmssels,  but  fail'  '  xaminatioOL 

He  returned  to  Mons,  where  he  wtii;  ,        ue  hiii  Mll9- 

nomical  studies  and  ramble  over  the  fields  at  will.  From  tU* 
time  his  mind  was  always  on  the  alert,  and  ho  showed  um 

faculties  of  observation.     With  his  own  hands  he  const)       

small  observatory  on  a  neighboring  hill.    It  included  a  wooSb 

cabin  in  which  were  a  moral  circle  -  •-  •    ■•  =•    

toloscope.    Tho  tubes  of  these  in^t 

!  glasses,  which  were  not  achromatio,  weru  l- 
also  began  to  writti  abonl  this  tim>'.  and  oou' 
cipation,  of  Brussels,  numerous  articles  on 
improvements  in  ini' 

work  in  1839,  a  pam, ,:    .       ,  ..,       ...  ; 

oan  not  bo  found  now.  but  which  was  regardeil  \< 
moi  1        ' 
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les  of  the  Faculty  of  Sciences  in  Paris,  but  did  not  seek 

ic  degree.    On  his  return  home,  in  1842,  he  put  himself 

unication  with  Quetelet,  to  obtain  a  position  in  the 

ry  at  Brussels,  and  was  appointed  a  voluntary  aid.    He 

already  written  a  note  in  the  Astronomische  Nachrichten,  on 

'"  the  zodiacal  light,  which  is  cited  by  Humboldt  in 

e  of  the  Cosmos;  but  so  unknown  was  he  to  the 

tific  world  at  this  time,  that  Schumacher,  the  editor  of  the 

'  "'!!,  wrote  to  Quetelet  to  know  who  he  was ;  and  Quetelet 

i  to  reply  that  he  knew  as  little  of  him  as  his  colleague. 

September,  1846,  Houzeau  was  promoted  to  a  recognized 

ion  In  the  establishment  and  a  salary  of  fourteen  hundred 

iCfl.   The  industry  witli  which  he  attended  to  the  special  duties 

position  is  illustrated  by  the  fact  that  during  the  three 

that  he  held  it,  he,  who  had  been  so  frequent  a  correspond- 

did  not  contribute  a  single  i>aper  to  the  Academy.     The 

rts  of  the  director,  however,  amply  attest  the  esteem  in  which 

old  his  assistant,  and  the  value  of  Houzeau's  services  in  the 

rk.    Some  of  the  fruits  of  his  labors  hero  are  embodied  in  Que- 

iiUe  of  Belgium,  in  the  preparation  of  which  Houzeau 

_,    part.    The  astronomical  observations  had  been  inter- 

for  seven  years,  when  Houzeau  took  hold.    He  contributed 

to  their  resumption  in  1848.     He  was  usually  the  first  one 

e  observatory,  when  any  notable  event  among  the  stars  was 

nnced,  to  point  the  telescope  at  ^he  designated  object.    Thus, 

848,  he  was  the  first  jKjrson  in  Belgium  to  determine  the  ele- 

U  of  the  orbit  of  a  comet  from  observations  made  in  the  same 

and,  on  the  discovery  of  Neptune,  he  at  once  took  obser- 

for  the  determination  of  the  new  planet's  right  ascension 

ination.     In  1847  he  was  charged  by  the  Government 

the  conduct  of  geodetical  observations  on  the  northern  fron- 

f  which  a  few  points  remained  to  be  determined.    But  his 

InesB  as  an  official  asti-onomer  was  suddenly  interrupted  by 

political  events  of  1848.     Houzeau  was  a  warm  republican, 

inclinations  toward  socialism.     He  had  already,  in   1839, 

hnnlly  twenty  years  old,  been  warmly  interested  in  a  dis- 

ch  arose  with  Holland,  and  had  been  among  the  first  to 

mpany  of  volunteers  for  public  defense.    On  the  present 

lion  ha  gave  free  and  unambiguous  expression  to  his  demo- 

■  ^s  and   republican  aspirations,  and  compromised 

iiiing  relations  with  persons  whose  political  stand- 

w«  not  good.    He  published  numerous  polemical  articles  in 

umals.    On  the  2oth  of  March,  1849,  a  meeting  at  which  he 

iding  was  broken  in  upon  by  the  Leopoldists,  and  he  and 

llicans  wore  obliged  to  flee.    A  few  days  afterward 

.1.-,.. .  > .  J  of  his  position  at  the  observatory  for  having,  the 

T«t.  zxxTm. — S7 
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decree  read,  "assisted  at  meetings  organiv<-<l   f>>r-  rmnh** 
trary  to  the  institutions  of  the  country." 
mode<l  by  the  action  of  the  Govemmetit,  ai.  i 
fact.     Houzeau  continued,  however,  to  1.1  ui^i.,r,    .         ;clyi 
work  of  the  observatory  for  a  few  months,  till  lio  slartod  on  i 
tour  in  Germany,  Switzerland,  and  France.    Sojoaming  al  ] 
from  the  following  February  till  May,  ho  occupiwl  him>ell 
the  preparation  of  several  works,  among  them  two 
Meteorology,  which  appeared  afterward  in  the  Encyclop<yi« 
laire.    In  May,  1850,  he  settled  in  Paris,  where  he  residoi  fd 
years,  devoting  himself  principallj'  to  study.    He  waa  an 
trious  taker  of  notes,  which  related,  not  to  science  alone,  but  to  4 
branches  of  human  activity,  and  embraced  anecdotea  and 
He  assisted  M.  d' Abbadie,  of  the  Institute,  in  arranging  thai 
tific  observations  which  he  had  made  in  Ethiopia.    He  inle 
himself  much  in  optical  telegraphy.    In  conjunction  with 
brother  he  made  experiments  at  Paris        '  '^  '    im ; 

light  of  the  flashing  of  powder  at  one  1  "^n 

other.    Of  course,  these  experiments  were  not  suooessfol,  for  1 
lights  could  not  be  seen  at  so  great  a  distjince.    Sfuue  time 
ward  communication  by  the  electric  cable  ln,'tw«*n  &iglsn<! 
France  was  interrupted,  and  Houzeau  proposed  to  tl 
Cable  Company  to  use  a  system  of  optical  eigiuUtt.    Exj" mii' 
were  determined  ujwn  between  Dover  and  Calais,  but  wew  1 
by  the  order  of  the  French  Government,  declaring  that 
should  be  done  only  by  agents  of  the  states    T*  ■•'-  ° 
taken  again  in  England,  where  this  kind  of  int< : 
take  place,  between  Southend  and  Whitstable.    Tli«  iii 
ments  were  successful,  but  the  populace,  excited   by 
night- work  with  fires,  and  fancying  that  the  oyster  crop  wooldl 
damaged  by  them,  mobbed  the  experimenters  and  stoned  Ho 
zeau's  lodgings. 

The  essay  on  the  Physical  Geography  of  Bcl^um  (1S5J)' 
the  first  book,  M.  Lancaster  says,  i       '     '    ' '  "  gavo 

measure  of  his  force  as  a  man  of  r,  and  i 

which  one  could  perceive  the  whole  extont  and  variety  ( 
knowledge,  appreciate  his  expository  tn'  - '    —  '    -  - 
of  his  sober,  clear,  and  elegant  style."  1 
terials  for  it  for  ton  years,  and  in  doing  .-;    :    ■  :    •  i-  i 
pedestrian  excursions.     The  book  is  \\f---  --•  ■!  ■  f  .1: 
doee  not  pall  for  an  instant  in  the  r>     :i-'l'   :u  ■:      1;  rJ 

Lancaster  as  one  of  the  most  r>  ib 

An  important  paper  in  the  sanii  . 

by  which  the  peculiar  features  of  the  n- 
bft' '  'ired.     In  18^4,  throu 

lfn;rae.  Liftirre.  Hoc. 
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^ned  by  the  Minister  of  War  as  astronomer  to  determine  lati- 
'  make  geodetic  observations  in  the  tri- 
_ia  coast.    He  performed  this  work  with 
kt  credit  to  himself  and  advantage  to  the  service  till   1857, 
the  appropriations  failing,  he  was  dismissed.    About  this 
[1857)  he  published  his  History  of  the  Soil  of  Europe — the 
st  important  work  he  produced  prior  to  crossing  the  Atlan- 
It  was  accompanied  by  a  map  which  deserves  mention  as 
ibodying  tho  first  attempt  that  was  made,  with  a  satisfactory 
of  success,  to  represent  the  relief  by  curves  and  by  succes- 
'  deeper  tints  of  shading.   Bergbaus  had  previously  attempted 
lap  with  relief  curves,  but  it  left  much  room  for  improvement. 
Aflor  his  dismissal  from  the  work  of  triangulation,  Houzeau 
lecdetl  to  carry  out  a  desire  which  he  had  cherished  for  many 
to  vi«it  the  United  States,  where  he  expected  to  study  a 
iety  and  customs  different  from  those  with  which  he  was 
inaintod.     He  embarked  from  Liverpool  on  an  emigrant  sail- 
Tessel,  on  the  1  Ith  of  September,  and  reached  New  Orleans 
er  a  voyage  of  seven  weeks,  much  of  the  time  marked  by  hard 
He  expected  to  remain  in  America  a  few  months.    His 
rsiidenoe  actually  lasted  twenty  years.    Full  accounts  of  his 
riences  and  observations  during  the  first  ten  of  those  years 
given  in  his  twenty-four  communications  to  tho  Revue  trimes- 
t»IIe.    Tlie  letters,  treating  of  many  qaestions,  constitute,  for  the 
in  which  they  were  written,  a  complete,  vivid,  and  animated 
nf  the  manners  and  institutions,  and  the  social,  political, 
J  J  ual  conditions  of  the  districts  in  which  ho  abode. 

fq..      .  .1  in  which  he  appears  to  have  been  most  deeply  inter- 
was  that  of  the  abolition  of  slavery.    After  staying  at  New 
rleana  long  enough  to  get  a  pa.ssable  practical  knowledge  of  tho 
aglish  language,  he  went  to  San  Antonio,  Texas,  where  he  was 
^engaged  in  surveying  for  irrigating  canals;  then  made  a  six 
sk  "  to  the  Rio  Grande,  during  which  he  found  abun- 

it    .  ,  s  to  carry  on  studies  of  the  winds;  he  was  in- 

Bted  in  observations  of  Donati's  brilliant  comet  and  specn- 
its  identity  with  tho  comets  of  12C4  and  156G ;  and 
issioned  to  make  surveys  in  western  Texas  for  the  set- 
pment  of  some  Spanish   land  titles  which  hatl  been  acquired 
I- '■"J.    He  descrihes  his  life  here  as  that  of  the  regular 


Whfiu  tlie  civil  war  broke  out,  Houzeau  was  in  southern 
E>xas,  about  to  start  on  a  geological  excursion  to  the  borders  of 
ie  Indian  country.  The  trip  occupied  six  weeks,  and,  on  his  re- 
1,  ho  seems  to  have  got  himself  into  some  tro\ible  by  assisting 
10  escape  of  a  fugitive  slave.  After  resting  a  month,  he 
for  another  geological  excursion  toward  the  Rio  Pecos. 
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Bat  affairs  had  become  too  mach  distnrbwl  for  the  vsAfst 

to  be  safe,  and  he  was  stopped  before  he  liad  maxla  more 

few  days'  journey.    Life  at  his  rr 

depredations,  and  he  was  obliged  t' 

and  his  precious  collections  of  Secondary  and  Tertiary  fo 

field  and  his  cattle — and  return  to  the  towns.    At  Austin  1 

invited  to  join  the  staff  of  the  Confederate  army,  to  hrdp  i 

seriously  felt  lack  of  scientifically  educated  officers,  with 

ducemont  added  that  he  would  thereby  bo  >. '    '  '    '  ' 

sitions.    He  answered :  "  I  woiild  sooner  c 

than  serve  that  cause.     Let  the  requisitions  come;  th« 

watch  me  as  an  obdurate  or  make  a  prisoner  of  —  '  • 

of  the  planters — never  I"    He  returned  to  San  - 

hoped  to  bo  able  to  weather  the  storm  in  obscur; 

threatened  with  a  conscription,  he  claimed  the  pn.i  - 

Belgian  consul  at  New  Orleans,  without  effuct.    There  was  i 

erful  party  in  the  region  opposed  to  tho  ' 

allied  himself  with  it.    Then  c^me  the  arri.:  .  ..     ,   -        .    -'Jlti 

Mr.  Charles  Anderson,  Unionist,  at  the  hoiwl-watoni  of  lh« 

San  Antonio,  with  the  accounts  of  which  t' 

were  filled.    Houzeau,  with  a  Northern  lad  j , 

a  plan  to  rescue  Mr.  Anderson,  and  carried  it  oat  with  a>imir 

daring  and  brilliant  success,  himself  aci  *V    suspect  < 

horseback  at  night  to  a  point  down  1 1  a  stiaii 

road  led  to  freedom,  and  taking  care  of  his  basinnss  pap 

Desperate  but  vain  efforts  were  made  to  discover  the  "trait 

who  had  helped  Mr.  Anderson  off. 

In  Febrxiary,  18G2,  Houzeau  learned  that  the  Yigiliinee  i 
mittoe  were  about  to  make  a  descent  upon  him.  He  had 
promised  himself  by  defending  the  freedom  of  the  noi^roee  « 


Anderson  had  set  free  to  prevent  their  being  f 
officials.    He  prepared  to  flee,  first  taking  care  t 
of  the  rescue  of  Anderson.    Knowinj^  that  the  ' 
sired  to  send  a  memorial  to  tho  Pr 
and  wishing  to  be  useful  to  them  :       .    ^      „ 
that  if  they  would  prepare  the  memorial  ho  would 
it.    Not  being  able  to  carrj'  his  own  !>:> 
them,  for  there  was  not  a  leaf  among  t 


ofe 


11 
...ii 


contain  something  in  condemnation  of  slavery. 
ist  memorial  stuffed  in  tho  barrel  ■  '  '  ' 
under  tho  guise  of  Carlos  U«o,  Mcn 
train  of  Alejandro  Vidal,  for  Brownsville 
story  of  the  journey  of  thirty-five  <*■-■ 
respondence,  rw4<l«  likrt  a  clift}«t<>r  •  ' 

tn 
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^twl  States.  He  spent  his  time  in  gardening, 
:  oral  designs  for  the  rebuilding  of  the  burnt 
r,  and  in  making  surveys  of  Mrttamoraa  and  Brownsville  for 
I  ooiuml  of  the  United  States.  His  house  sheltered  many  Texan 
At  last  the  American  war-ship  Kensington  appeared  at 
louth  of  the  Rio  Grande,  and  Houzeau  was  given  passage 
iito  New  Orleans  as  a  member  of  the  Belgian  Academy  of 
At  New  Orleans  he  identified  himself  with  the  interests 
le  (  copulation,  and  became  a  regular  contributor  and 

)f  1;..      i.urs  of  their  French  journal,  the  Union,  afterward 
Tribune,  to  which  he  added  an  English  part.    He  came  north 
lad  resided  in  Philadelphia  till  November,  Hj64, 
I  tic  and  literaiy  studies  and  preparing  his  book  on 
[onlal  Faculties  of  Animals  as  compared  with  those  of  Man, 
ras  published  in  1872.    Then  he  returned  to  New  Orleans 
charge  of  the  Tribune,  which  became,  on  the  strength 
famous  article.  Is  there  any  Justice  for  the  Black  ?  one  of 
known  and  influential  journals  of  the  country,  contribut- 
it  some  eighteen  or  twenty  columns  a  day.    He  presided 
Br  the  Republican  Convention  of  July  30,  1800,  which  was 
aobbcd,  and  barely  escaped  from  it  with  his  life  by  the  aid  of  a 
passage.    In  the  next  year  a  division  arose  among  the  par- 
in  the  Tribune,  with  which  Houzeau  would  have 
I  do,  and  he  retired  from  it 

\\x  hmi  hardly  landed  in  the  New  World  when  he  re- 
"  of  a  professorship  of  Geology  in  the  Free  Uni- 
-els.    He  declined,  but  his  name  was  put  upon  the 
les  and  kept  there  for  two  years,  while  efforts  were  con- 
'  e  him  to  accept.     He  was  disposed  to  consider 
y  the  offer  of  a  position  in  the  military  school, 
in  1863,  but  the  financial  limitations  of  the  institution  pre- 
ummation  of  the  appointment.    No  settled  inten- 
its  arising  one  after  another,  kept  him  in  America 
twenty  years.    Ho  formed  plans  to  return  to  Europe  several 
but  9«^mething  occurred  to  postpone  the  day.    In  the  mean 
literary  and  scientific  activity  suffere<l  but  little  inter- 
He  contributed  to  three  or  four  journals  sketches  of 
lorioan  life,  the  Indians,  the  war,  slavery,  etc.,  and  to 
Bocioties  and  journals  papers  on  the  numeric^il  cal- 
H  vector  of  a  new  planet,  parallax,  stellar  move- 

sa: ...  r  subjects;  and,  while  busiest  on  the  New  Orleans 

me,  he  taught  stenography  to  a  school  of  colored  men,  and 

ith  the  New  York  Evening  Post. 

I  after  giving  up  the  New  Orleans  Tribune,  Hon- 

retnoTed  to  Jamaica,  where  he  found  a  new  life  of  freedom 

up  to  him  with  ample  opportunities  for  study.    He  took 
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n 
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a  house,  with  a  few  acres  of  garden,  at  Ross  View,  ne&r  tha  ^^| 
of  the  Bloe  MountainB,  and  there  led  a  life  of  t—-  ;■  ■•i-  ^^1 
enjoyment  in  his  work,  varied  by  excurflions,  of  ''^l 

the  higher  mountain  regions,  he  has  left  a  full  "^| 

taining  account.    The  colored  people  of  the  nc  ^H 

borne  a  bad  reputation,  but  Houzeau  found  tliem  t  ii^l 

Lbors.    He  gathered  them  around  him  ui  '  'ioW 

'ments  of  science  and  something  of  litii  _  ^...   ilt^ 

children  to  read,  and  found  by  his  experimonU  that  iho  old  wiyl 
of  spelling  the  words  out  was  better  adajt    '         "  -iIaI  oosJ 

dition  than  the  "  philosophical "  one  by  1  /ttlesaaM 

words  to  be  learned  bodily.     He  set  up  a  printing-presB,  from 
which  he  issued  a  numerical  calculator,  a  table  of  logarithms,  i 
perpetual  almanac,  Families  of  Plants,  and  Correct  Infonsat 
about  Common  Things,  some  of  which  works,  however,  wer 
completed.    The  scientific  journals  were  well  air  •  '■    '  *■  ■•' 
articles  which  he  produced  during  this  period, 
his  works  was  the  Study  of  the  Mental  Faculties  of  il 
mals,  on  which  he  had  labored  for  several  years.    It 
commended  by  Mr.  A.  R.  Wallace,  who  said  it  gav«  ' 
high  rank  among  philosophical  naturalists,  aii 

Lindsay,  who  regarded  it  as  the  peer  of  Da; 

Sky  brought  within  Everybody's  Reach  was  a  clear,  interesting'^ 
.and  at  the  same  time  scientific  popular  treatise  on   a«t' 
He  improved  the  favorable  situation  he  enjoyed  at  Ross  \ 
new  observations  of  the  zodiacal  light,  and,  perceiving  the  ad- 1 
vantages  which  a  i)uro  atmosphere  nff«)!  '    '   '      ' 
ceived  and  expressed  the  idoa  of  seating  ■ 
of  mountains,  which  has  since  been  carried  out  at  several  pbce*. 
with  all  the  good  results  he  anticipjitod.    He  ar.'"  -'     !:  in 
the  preparation  of  a  uranography,  or  map  of  .-  f" 

visible  to  tlie  naked  eye.     In  order  to  enlargo  ihi' 
observations  he  spent  a  few  weeks  at  Panam?  •""'  ' 
ing  from  fever,  contracted,  in  the  service  of 
the  disease  that  carried  him  off  a  dozen  y  r. 

M.  Lancaster  thinks  that  Hoiueau  wc:.. .  .....eepCTit  Ihfi  nrt  | 

of  his  days  in  Jamaica,  if  the  death  of  Quetelet  in.  1874  bad  mij 
prom]>te<l  his  recall  to  be  the  hoail  of  ^i 

As  it  was,  lie  found,  when  ho  retumfi 
a  telegram  announcing  his  appointment  m  director  of  this 
.tution.    The    '  .tory  ha^'  ''     •  yoam— r"     •   •      • 

rbeen  partly  ■  i  by  an  :  .    .  i-rokfi  itii 

kept  up  with  the  times.     Its  instruments  bad  grown  old 


done  to  rostoro  it.    Ail  agreed  ihai  a  man  of  vigor  win  ne 
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HoQxeao's  friends  had  no  hesitation  in  asserting  that  he  was 

thn  only  Belgian  who  could  supply  the  requisite  faculties.    But 

wn«  much  against  him.    He  had  been  long  away,  and  was 

.colly  discredited  and  unorthodox.    Even  when  his  nomina- 

n  had  been  put  into  the  hands  of  the  king  for  the  royal  signa- 

,  the  ministers  interposed  objections.    "  He  is  a  freethinker," 

y  saiiL    "  That  is  a  matter  for  his  conscience,"  the  king  replied. 

Bat  he  is  a  republican,  too,"  they  added.    **  That  is  my  business," 

'  i.  and  wrote  his  name  confirming  the  appointment. 

,  who  was  responsible  for  Houzeau's  dismissal  in 

1849,  told  the  king  that,  if  he  were  now  minister,  he  would 

] "    '   ^  liim.    "  I  owe  him  a  reparation,"  he  said. 

.»u  took  charge  of  the  observatory  on  the  17th  of  June, 
His  views  as  to  the  renovation  of  the  institution  were 
vod.     New  instruments  were  obtained ;  the  meteorological 
pArtmont  was  fitted  up ;  a  spectroscopic  department  was  insti- 
tuted ;  a  daily  meteorological  bulletin  was  started,  which  he  at- 
ided  to  personally  for  the  first  six  months;  popular  lectures 
ere  instituted,  the  library  was  enlarged,  new  life  was  given  to 
ms,  a  catalogue  was  made  of  the  astronomical  and 
_,.  ;J  works  in  Belgian  libraries ;  Ciel  ot  Terre,one  of  tho 
valuable  scientific  jjeriodicals  of  Europe,  was  begun,  and  vig- 
;8  activity  was  instituted  in  every  department.   During  the  six 
that  he  remained  here  he  published  The  Study  of  Nature,  its 
and  its  Dangers;  his  Qeneral  Uranometry;  an  Elementary 
''  ■         (with  M.  Lancaster),  and  special  papers, 

[l  lit  of  the  Geographical  Society,  he  re- 

ef! Mr.  Stanley  on  his  return  from  his  Congo  expedition. 
Houzeau  revisited  Jamaica,  spending  five  months  there,  in 
W<*.  In  1880  he  was  delegated  as  the  Belgian  representative- in 
t  "  )rological  Congress  at  Rome,  and  visited  Italy  for  the 
lii-.  ..11J-.  In  1882  he  led  one  of  the  two  Belgian  expeditions  to 
morica — one  to  Texas  and  the  other  to  Chili — to  observe  the 
tranuit  of  Venus,  Visiting  San  Antonio  again,  he  gave  lectures 
there  on  scientific  subjects,  and  particularly  on  the  transit.  He 
had  found  the  climate  of  Belgium  too  severe  for  his  enfeebled 
institution,  and  determined  not  to  return  there.  He  came  back 
France,  and  settled  down  for  a  year  at  Orthez,  near  Pau ;  then, 
ihing  to  be  nearer  to  Brussels  and  to  libraries  while  preparing 
'  Bibliography,  removed  to  Blois.  In  November, 
i  his  position  in  the  observatory.  His  father 
in  August,  1885,  he  resolved  to  return  to  his  native  land  to 
caro  of  his  mother,  to  whom  he  was  always  a  dutiful  son. 
^demands  of  his  Astronomical  Bibliography  obliged  him  to 
to  Bru»««ls,  where  his  labors  on  that  important  work  were 
by  occupation  with  his  Annuaire  populaire,  lectures  for 
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I  the  geograpliical  and  mierosoopical  sooietief  and  wcietiw  of  art, 

with  writing  articles  on  p<jlitical  and  social  eoonumj  for  tii'- 

jonraal  R^forme ;  in  addition  ti)  which  be  projocted  •  graai  work 

on  the  Beginning  of  Science.    At  the  iNune  time  his  health  gniw 

worse,  and  in  the  fall  of  1887,  while  hiit  gunoral  appearaOfOe  wb« 

not  changed,  he  exprsased  to  his  friends  the  opinion  that  ho 

ronld  hardly  lire  through  tlie  winter.    He  wae  confined  to 

bed  in  February,  and  died  in  July,  1888.    He  was  boned,  in 

|Cordance  with  his  dying  wish,  in  the  most  simpl>-  r,  is 

iblic  groond,  with  no  stone  to  mark  his  grare.  hele«» 

le  monnment,  seven  metres  high,  adorned  on  its  four  dd« 

^with  appropriate  astronomical  and  meteorological  emblems,  bat 

erected  to  him  by  the  city  of  Mons,  on  one  of  ita  public 

inares.  near  the  railway  station,  and  was  unvetlod  on  the 

^Jane,  1890,  with  addresses  by  the  borgomastur  uf  t^'  ■  ■  ■» 

Folie,  Director  of  the  Obs^Tratory ;  and  M.  Angnste  ! 

Host  of  Hoozeau's  principal  works  hare  been  c 

the  course  of  this  sketch.    His  minor  papers  and  spi ' 

tions  were  very  numerous,  contributed  to  different  t 

journals,  and  touched,  as  M.  Lancaster  V'  on  bc&rly  «T«r; 

branch  of  human  activity.    M.  Lancast^:      ...    give*  eighty .atx 

titles,  counting  as  one  matter  contributed  to  the  New  Orleans 

^Tribune  enough  to  fill  a  do?  '   mes.    He  was  made  aeune- 

indent  in  the  Class  of  8cii-  no  Belgian  Academy  in  UM, 

and  two  years  afterward  a  member  of  that  body.    He  was  a  mem- 

I  ber  of  several  other  societies  in  Belgium,  Holland,  Lnxemborg, 

[London,  and  Vienna. 


ho 


Mn.  'Waixaci  ezpreaMA  the  opinion,  lo  his  Panriaiion,  tliat  aalmau  are  tptrtn 
the  [•nio  we  safTer  in  the  «Dtlci|>aiion  of  doath.  nnd  that  tKoir  Hvm  ara,  IhantaNk 
Urea  of  alinoet  perpetual  >  '  av*  I0  ktcji  tf 

a^nst  danger,  and  their  li  < oMBraUa  enr* 

dae  of  the  powers  and  faoolticit  ttiej  posscea.    L>r.  H.  '^ .  ^trafeUlt,  after  many  r"m 

i^of  inoeasant  atndj  of  animnted  forms  of  hlg'b  and  low  dcigTeea  In  tfaa  ariioaatie 
lie,  baa  come  to  rery  different  canolosioui  from  tbetie.     lie  balleTa  Utat  t)<«i 

'  Laa  been  as  mnoh  evolutlun  of  luiud,  or  ruaKnlng  powcnv  ht  mtinato  ta  uf  1 
(tmcture;  and  Uiat  while  tho  auti<-!patIon  of  dciith  in  tha  nriHuai  *  < 

bverj  little  to  do  with  marring  the  plojunrc!)  o!  '  -limalit  tbt  I 

rtnediat«  presence  of  denth  i«  awfnl  to  both.  mUttf  lo] 

that  most  of  tha  iiijiher  animal*  npproriato  tlio  diSercneo  ttetwecn  a  Uvinf  1 

dead  hodr,  and  realize  mnah  of  the  MifTerini?  doe  to  ('  •' /  i.-.i;  , 

the  pliT^ioat  pain  that  roar  aeconipanT  IC     lo  the  r  '  "i  an  an 

In  t!i.  rcduli  In  il 

tlmt  !  in   r»f  th'- 

|below  him,  v\\<  rj  mnch  t 

ratiidio<l  timid  on. '.c-r  such  clri  

area  in  snch  flif;hta  ar«  by  no  roaona  anraixed  on«*,  but  ara  rtthar 

r-'-  '-■—'  Aharo  of  pain,  and  pais  of  ■  yvj  hi|l>  ardor." 
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WBAT  VaxVL  WK  DO  WTTU  THE 

R.    Al  -      -i   query, 

in  tl  or,  What 

■    '  y    iiuggesls 
lime  the  writer 

■■•: '  the 

of 

liile 

\i)  apply 

luly ;  but  hi« 
to  the  former 

rpn-iiiiou,  iiirl    b»l!,  I   blppcn 
.■on  ukon  in  that  seiise   iu   nt 

.'f..r        Ci**   o-ill   vi'iitiiro  to  Jid- 

>   are   *» 

but  it  id 

'  UiL'  Teg^itlmato 

If  w«  review 

lias 
of 


'\e  btoditfi  and 

ir  prominent- 

-  iu  own  go»- 

•  f  foreign  rule, 

Miajr  come 

i  r  enemy. 

1  France, 

\  Trelnnl, 

._  ;i-  ,      .- It&ly,  and 

la  ibt  coitniriM   under  Turlcisb 

•»«j.  ir'il  them  In  Italr,  we  Ahall 

I  Dtost  prominent  and  dangerous  in 
t  of  the  i>outh  that  were  tongejt 
oootinaoaalT  under  Bourbon  dj- 
,  M  to  Naples,  or  Austrian,  u  In  tlie 
cmtisl  atatca. 

y«  Baiopeaa  nation,  excepting  Oreec«, 
Lm  .Vin*  mun-  for  civilization  ond  few  for 
'  About  twont;-3ix  hun- 

irt  asn  a  bind  of  natives 
f.  le  "  LoD(«  White  UiU"  in 

l.i  to  a  itroup  of  hilU  on  the 

T  •'■     ■    -    now    town.       It 

I'll  1  of  a  very  old 

»•  I  V   to  tell   how 

I',.,-. 


A'J,  M, 


ill  the  known 

•  amod  aaTOfjea 

I  eiviliia. 

'tuinioua  ; 

i'le* 

,  to 

'  nr- 

irs, 

I  he 
•«;  •■  :>l»a 


Sari,  autc 
cstiata,   ott  1 


Enropean  codes.  These  men,  the  authors 
of  these  great  works,  mostly  came  from  the 
same  stock  as  Mr.  Morgan's  "  dagoes  "  ;  for, 
OS  fast  as  one  set  of  great  men  or  noble 
families  died  out,  others  rose  or  were  pro- 
moted from  the  ranks.  Rome  has  been 
callud  and  is  called  the  "  Eternal  City."  It 
has  always,  since  two  centuries  before 
Christ,  been  the  source  of  the  strongest  |j>< 
fluence4  by  which  the  world  has  been  mled. 
"  Uonuin  virtue,"  "  Roman  honor,"  and  "  Ro- 
man tirmoess  "  are  living  proverbs. 

After  the  Western  Roman  Empire  waa 
destroyed  and  Europe  was  subjected  to  bar- 
barian di>=ipot9,  there  were  stiU  free  repub- 
lics, civilization,  and  literature  in  Italy, 
ThL'ic  republics  lasted  till  they  were  over- 
thrown by  foreigners,  some  holding  out  till 
the  bcj^nulng  of  this  century.  Communica- 
tion was  kept  up  with  the  Greeks  at  Con- 
stantinople, and  the  light  of  literature  and 
art  ^lione  in  Italy  through  all  the  darkest  of 
the  dark  ajfes.  The  history  of  those  repiilj- 
lics  is  full  of  brilliant  deeds  and  illuminated 
by  the  names  of  moo  disiin^ui.^^hed  in  vari- 
ous lines,  and  heroes,  tlie  details  of  whoso 
history  are  now  hard  to  find,  but  of  which 
the  mere  references  in  Dante's  poom  furnish 
a  long  catalogue. 

Consiilerations  of  space  forbid  more 
than  a  mere  reference  to  the  splendor  of 
Italian  achicvoiiients  in  literature  and  art 
from  Dante's  time  till  the  fifteenth  and  six- 
teenth centuries.  The  story  i.'  familiar. 
The  history  of  the  world  offords  but  one 
parallel  to  it — firecco  in  the  age  of  Pcriclco, 

Four  hundred  years  ago  there  was  on 
Italian  who  unule  himself  a  great  nuisance, 
lie  had  conceived  the  idea  that,  if  he  should 
soil  west  on  the  Atlantic,  he  woidd  find 
something  worth  going  »fter.  He  bothered 
the  Pope  and  ho  botheri?d  the  King  and 
Queen  of  Spain  till  they  were  distracted  to 
know  what  to  do  with  him ;  and  Ferdinand 
and  IsabelU  at  hist  gave  him  ships  as  the 
easiest  way  to  get  rid  of  him.  We  arc  in- 
viting all  the  world  to  come  over  here  two 
years  hence  to  help  us  do  his  memory  the 
highest  honors  in  our  power ;  and  there  is  a 
rivalry  between  us  and  Spain  as  to  which 
shall  give  him  the  greatest  honor. 

Another  Italian — be  was  bom  in  Corsica 
— although  he  was  no  doubt  a  bad  man, 
about  the  beginning  of  this  century  struck 
the  blows  which  resulted  at  last  in  freeing 
Euirppe  from  the  despotisms  and  the  doc- 
trines of  despotism  which  had  ciirted  it  for 
a  tbousanii  years. 

How  will  it  be  possible,  in  lees  than  a 
volume,  to  do  justice  to  what  the  Italians 
bare  done  in  the  last  forty-fire  yeart  for  the 
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freedom  of   llioir   - -•  '  '"-"r   humiia 

liberty  *      At  till'  #  period 

Illy   WM,  lus  Tuli  I,  with  a 

whii-li  WIS  aisn   uutli,  only  "a  goo- 

tphic&l  expression."     ti  w»3  diviileii  up 

amoDg  eomc  dozen  or  twenty  foreign  !<over- 
eigus,  iome  of  whom  were  of  very  low  de- 
gree, and  all  used  tlicir  power  for  dynastic 
•'ud.->  uuly,  rK|>ardle!>«  u(  the  MiifTeringj  of 
tiie  people.  This  wo?  and  had  been  for 
ceutiirleii  just  the  condition  to  breed  laz- 
zaroiii  and  bauilits.  Unc  sovereign  away  up 
in  the  northwest,  a  man  of  the  country,  had 
ideas  beyond  his  family,  and  tbonght  of 
the  people.  Willi  him  and  his  eon  Victor 
Emanuel  as  cluef.4,  and  the  great  native  hero 
to  urge  them  on  and  compel  them  wheji 
they  would  not  be  [lersuoded,  and  Cavour  to 
otf;nniz(s  the  long  battle  was  fought  of  the 
people  of  Italy  against  the  world.    The  pco- 


with    a    en' 
and    their 
amoag  the  ' 
fpeok  of  li 
temporary 

KCCUp)    DO     1 

enough.     ^■■■..  — ..  -^  >...  *. 
Give  him  a  chaaoe. 

yr.  B.  lua 

Pi.AiiinuD,  M.  J..  JD*e*mbir  10,  !•• 


SELIOIOUS  TEACmifO  UT   TBS  PPSLIO 

acnooLs 

FOR  good  or  for  evil,  edncatioQ  is 
DOW  very  generally  regarded  08  a 
fiinotioD  of  the  stato,  and  has,  in  point 
of  fact,  been  assnmed  by  the  state  to 
eucti  on  extent  that  private  enterprise 
in  the  matter  of  education  is  reduced  to 
au  nltogether  secondary  r6le.  One  draw- 
back to  tbb  is  that  qaestions  of  school 
management  have  now  become,  in  the 
Dain,  qnostiona  of  politics.  When  we 
ik,  "  What  should  the  schools  teach  \ " 
W«  m«8n,  as  a  general  thing,  "  What, 
piitles  and  votes  are  balanced,  is  it 
practically  possible  and  desirable  for  th« 
schools  to  teach  ?  "  We  are  stron^rly  of 
the  opinion,  for  oar  own  part,  that  this 
is  not  a  satisfactory  position  of  the  qoea- 
tinn.  Had  edacation  been  left  imtraia- 
inelod  by  state  interference,  we  shonld 
have  had  many  different  types  of  sohoola, 
and  many  different  experiments  made 
by  different  teoi^hors.  Instuad  of  di»- 
c;aasiog  the   qnxstion   aa   to   what  the 

ttr' 

«.-;  ,        I       .    ,    .    •     ,  I 

canvass  the  merits  of  rival  candidntc*, 
we  ohonld  or."t.ni  .,iir,,.li..«  I,  liii  nutini; 
what  0)e  -itr,  ond 

iiii.;  !^i.ai'  .Mi'.iiiv  lo  iirlng  tbU 
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or  that  specla]  ooDvietlon  of  onr< 
the  sabjeot  of  '  into  pi 

recognition.     1 1.  ^rcneot  sj 

we  do  not  inqnire  what  mako*  ur  wooU 
malce  for  full  intellectual  and  moral  <1^ 
vulupment,  but  merely  what  cwniwi  tl 
study  will  be  free  from  ubjretiao  «■  tlia 
part  of  this,  tliat.  or  tbe  otbarModoBof 
the  electorate  This  Is  part  of  (Im 
we  pay  for  state  •dncotion. 

Well,  th«r«  ia  nothing  to  4a  bat  to 
make  the  beat  of  ihin^a  a*  tti«y  arc,  aaJ 
it  was  perhaps  a  viae  Ibiag  oe  th«  part 
of  the  Prosbyterlaa  Syvod  of  Sr« 
York  to  smnmon  a  roTifcrfinc*  of  rtp- 
rescDtatlvM  of  the  <~  >o<aataftt 

charcbes  to  diMn«  i...-  .,^.-.100  a*  ta 
the  extent  to  which  rdigiuo*  IxutriK-tkia 
might  and  should  b«  Ituparlad  to  Ika 
pnblio  stihoola,  regard  b«lnf  had  •»  ■0 
the  rircurostancea  of  tb«  caa*.  IVav 
that  the  conforeDC*  is  ovtr,  It  \»  wA- 
clenlly  evident  that  tfao  vivwa  'jf  tbo« 
who  wonid  intmdiiM  ronre  or  lea  of 
tbeolopiral  dntArlna  into  the  scftcds 
Th«y  eu  nnt  prr««il, 
I  'j«  «oo^UoQ*  M«««ary 
to  their  suoeiM*  «r«  abawBL  "Tb* 
stars  In  their  oiwrsM  fonrf.i  inSnrf 
Slsera,"  and  tit*  stan  la 
or  It  Uaat  the  Infltumns*  m  -.ut  i<^<^ 


I 
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I||litiiig  against  those  who  woold 
•  Xh»  ■tato  th«  teacher  of  tut;  sys- 
(oa  of  Uieologloal  duoirlnes  howerer 
eUmaatarjr  or  fuDdamcDlal  whatAoevor. 
Tbe  most  •triking  sdiireaa  dcli7erod  in 
Hp|i.>-  ;  'ioos  tetiching  was  that 

e(  Dr.  A.  Butler,  who  took  up 

Um  poaklioo  liiot,  wbil»  in  tbis  coantrjr 
i«r*  ia  an  abtolato  divorce  between 
arch  and  *tat«.  there  never  baa  been 
ivoroe  "  between  Christiauity  and 
or  between   tbe  state  gov- 
\\A  admiDistratioD  and    the 
religion,  as  rovealed   iu   the 
ea."     The  inference  which  the 
drew  wa«  that  it  was  entircljr 
lawful  and  proper  for  the  state  to  aonc- 
tioo  "  tbo  reatling  of  the  Scriptares  in 
tho  poblic  schools,  witbont  note  or  corn- 
Bast,   as  also  tbo  tise  of  tbe  Lord's 
prayar,  and  tbe  inciilcatinn,  under  proper 
aafagnanla,  without  admixture  of  hnman 
doe4r1o«,  of  Christian  morals." 

Tills  v1«w  of  tlie  cose  was  vlgoronsly 
eoabaMd  by  Dr.  Ward,  editor  of  Tbe 
iBdopeadcnt ;  and,  we  must  confess,  it 
Mens  to  us  amazingly  weak.    For  be 
from  OK  to  argoe  against  religions 
ing  In  schools  under  private  Con- 
or tu  assert  or  imply  that  the  re- 
Qoa  element  is  not  a  most  important 
education  generally.    That  was 
qoMtion  hoforo  the  conference, 
DOT  is  it  one   with  which  we  should 
htk   it  right   to    concern    ourselves. 
«  qu«ntioii  is,  Can  the  state  teach  re- 
I     Dr.  Butler  thinks  it  can,  be- 
thore  has  never  been  any  divoroe 
bttw«aa    tbo    state    and   Christianity. 
ID  is  glaringly  inanfiiciont.     A 
voroa  "  means  a  tearing  asunder ; 
b«en  no  divorce  between  the 
Christianity  for  tbe  excellent 
that  there  never  was  any  nnion 
of  a  lioraal  or  legal  kind  to  sever.     A 
majority  of  the  population,  it  may  be 

Sid,  are  professed  sdliorents  of 
iaoity,  but  it  docs  not  follow  from 
«t  tbey  have  authorized  the  Gor- 
»t  to  glva  effect  in  any  practical 
to  saob  convictions  as  tbey  may 


have  on  the  subject.  Before  tbe  Gov- 
ernment can  Oct,  it  must  have  a  very 
clear  mandate ;  and  manifestly  the  peo- 
ple could  not  give  the  Government  a 
mandate  on  this  subject  without  stating 
clearly  what  they  miderstuod  by  Ubris- 
tiaoity,  and  with  what  degree  of  detail 
they  wished  its  doctrines  to  be  mada 
matter  of  instruction  in  the  schools. 
The  idea  of  a  government  deciding  snob 
questions  for  itself  is  simply  ridiculoQS, 
In  certain  cases,  where  technical  knowl- 
edge u  required,  tho  state  con  call  ex- 
perts to  its  aid — architects,  engineera, 
chemists,  electricians ;  but  imagine  for 
a  moment  tbe  Government  calling  for 
expert  assistance  in  a  qnostion  of  the- 
ology I  But  to  come  down  to  facts,  the 
people  do  not  want  tbo  state  to  under- 
take any  theological  or  religious  busi- 
ness on  their  behalf.  They  know,  thoy 
deeply  feel,  its  ntter  incompetency  in 
that  sphere.  They  know  that  it  is  as 
mnch  as  tbey  themselves  can  do  in  their 
several  churches  to  avoid  caoses  of  dis- 
pute and  scporntion  ;  and  they  have  not 
tbe  most  remote  idea  of  inviting  the 
politicians  whom  they  have  elected 
to  ofRce  to  make  amateur  theologians 
of  themselves  for  any  purpose  whatso- 
ever. The  very  idea  is  so  iocongrnona 
with  the  spirit  of  tbe  time  that  it  is 
hardly  worth  while  to  insist  on  tbe  fact 
that  tho  Christian  community  is  itself 
divided  by  tbo  most  serious  differencea 
of  opinion  upon  various  theological 
questions — so  mnch  so  that,  in  the  eyes 
of  certain  Christians,  others  who  claim 
the  name  have  no  title  to  it  whotever. 
The  differences  of  opinion,  for  oiomple, 
t)etween  Trinitarians  and  Unitarians, 
and  between  Universalists,  who  look 
forward  to  the  salvation  of  all,  and  those 
who,  OS  the  Scotch  woman  said,  "  hope 
for  better  things,"  or  between  Roman 
Catholics  and  those  who  think  that  Ro- 
man Catholicism  is  "  tbe  beast  "  of  tbo 
book  of  Revelation  and  tbo  Pnpaoy 
tbe  "scarlet  woman,"  are  fundamental, 
and  any  religions  teaching  that  was 
meant  to  gain   eqiud   approval  from 
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theae  and  all  other  aootions  of  the  Chri»- 
tlmi  ocitnmnnity  woald  have  to  be  very 
Tague  nnd  oon-oonimittal  indeed.  The 
'whole  merit  and  force  of  a  religious 
system  coumhI  in  its  tcafhing  authori- 
tatively that  which  would  not  other- 
wise be  conveyed  to  the  mind  at  all ; 
while  the  essential  character  of  any  re- 
ligious instructiuD  which  the  8tat«  could 
give  would  be  found  in  its  vagueness 
and  conventionality. 

Well,  therefore,  did  the  Rev.  Dr.  W. 
n.  Ward  declare  that  "  we  may  con- 
sider it  as  settled  that  religion  is  not  to 
bo  taught  in  the  public  schools — that 
tlie  American  people  will  not  trust  the 
state  to  teach  religion."  Manifently,  to 
give  a  thing  in  a  weak  and  diluted  form 
which,  to  have  any  virtue,  must  bo  given 
in  a  strong  and  concentrated  form,  is  to 
do  more  hann  than  good ;  and  it  may 
safely  be  said  that,  if  through  nowise 
legislation  the  formal  teaching  of  re- 
ligion were  begun  in  the  schools  by  such 
agencicH  as  the  state  can  command,  the 
Tosalt  would  be  disostroas  to  the  caaae 
of  religion  itself.  Dr.  Ward  took  what 
probably  most  of  his  hearers  must  have 
regordcd  as  an  extreme  and  dangerous 
position  when  he  said  that  "  morals  do 
not  depend  on  Gud  " ;  but,  as  he  meaat 
it,  we  do  not  doubt  that  he  expressed  • 
truth.  Ilis  meaning  we  take  to  bo  that 
the  principles  of  morality  are  as  capabl« 
of  formulation  without  the  help  even 
of  the  theistio  hypothesis  ss  those  of 
any  other  subject  of  human  stndy. 
What,  after  all,  are  oar  ideas  of  God 
but  the  highest  ideas  which  oar  human 
experience  hos  enabled  ns  to  frame! 
There  is  no  ilifficulty,  then,  in  teaching 
morals  in  the  schools  without  tlicology 
—no  difficulty,  that  is  to  say,  in  laying 
down  the  rules  of  right  conduct  as  a 
thing  to  be  practiced  here  and  now  for 
rooaous  of  present  validity.  But,  as 
Dr.  Ward  judiciously  observed,  the  best 
moral  teaching  will  result  '  " 

Scrrnncp  iif  order  nod  dl«<» 


doubtfbl  ntility;  bat  ex«]B|>1ft  tdii,  1 
facts  are  powerful  {lerwudan 
It   is   poe8lbI«  th«  Ul« 
may  lead  torn*   to  pcraetri^  as 
never  did  before,  the  diaajdva 
nected  with  making  edncatlon  k1 
of  politics.     In  diacoiiaifl^g  MlocatioB  Vt ' 
should  not  have  to  eaBTSM  •  poUtioal 
situation,  but  at  pr««cnt  ti>al  ia  JoitJ 
what  we  have  to  do.    And  irhcsj 
engage  teachers  for  oar  pobQc  act 
wo  engage  them  to  :' 
rontino,  not  to  thro" 
force  and  all  thoir  di;rp«ML  coortr 
into  their  work.     That  the  higliett  ( 
of  education  is  not  to  bu  bad  en  tJiis 
plan  is  evident ;  and  whether  the  wider 
difiHision    of    edncfltion,    do*    tu 
agency,  is  euSiricnt  to  make  op  forj 
deterioration  in  the  quality  of  tl>*  I 
cle  is  a  most  serious  qae*tion,  vhicb  v*  1 
believe  the  experience  of  each  cacoMd* 
ing  year  will  force  more  and  more  oo  , 
tho  attention  of  the  eomuonity. 
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Evmr  day  is  adding  to  tb*  amber 
of  those  who  believe  tli«t  etUal  i 
ards  are  the  safest  gtiidea  la  11m< 
of  men's  affairs.  All  nob  wfll  find  | 
reason  to  rcjolco  at  the  erldeoM  < 
dawning  coniciBnca  in  political  lAttim 
aflbrded  by  the  recent  paan^je  of  Ike 
copyright  bill  in  the  Uonae  of  B«pr»- 
sentatives.    For  ■ontnry  tboM 

citizens  of  the  i  ^\*•  who 

lieved  in  honest  govcnsojcnt  have  I 
more  or  less  actively  striving  to  o( 
for  tli«  foreign  oatbor  sotoc  sort  cf 
cfToctive  ri<Gognltioa  a<  ilie  prtaetfit 
em1>ndicd  in  thk  m«MllT«.  PrafMr^ll 
>rc  b«ao  nialaHa)- 
ok^  hoa  loag  bsM 
practically  rorognisnl,  as  well  ia  tit* 
copyright  taws  of  onr  own  ■•  ia  Uaaa 
of  other  countries.    T«t  fur  yaan.  m^ 
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!a  \U  applleation.    Whenever  it 
(iropoMiI  to  (lu  tliia,  tbe  eDemiee  of 
hftve  raised  the  ory  of  "  ex- 
"the  ooods  of  the  reading 
•'thki  ■•!  of  cheap  lit- 

an<]  '  .lor  catch- words 

iatmded  to  mislead,  while  the  ethical 
ijiitadons  involved  have  b«ea  contempt- 
bonidy  brnshiKl  aside  as  anworthy  of 
ice. 

rcfiiaal  to  legislate  on  the  sDb- 
ject  in  accordanoo  with  well-known 
principle*  In  force  in  other  cunntries, 
oar  Government,  it  in  not  onfuir  to  say, 
tacitJj  inainlnine<]  tliat.  after  all,  Bteal- 
lD|r  wax  quite  tb«  thing,  or  at  least  not  to 
lie  intorferod  with,  as  long  as  it  served 
the  tnt4}ro«t9  of  a  uunieruua  class,  and 
he  carried  on  without  peril  and  to 
profit  of  ttic  thief.  To  plunder  the 
foroiirn  author  became  an  innocent  oo- 
cu]»ation  :  he  was  not  one  of  as,  and  we 
niUcHl  our  consciences  with  the  pretense 
moral  obligations  were  limited  by 
phlcal  boundaries. 
The  decisive  mnjority  in  favor  of  the 
Bew  bill  sharply  discredits  this  belittling 
Tirw  of  our  duty  as  a  nation.  It  also 
laarka  a  most  encouraging  advance  in 
public  •eniimont  which  U  daily  growing 
Dor*  and  more  ap|)reciative  of  that  rare 
variety  of  Icginlation  which  ia  foanded 
on  right  and  Justice.  There  is  good 
iround  to  hope  that  the  bill  will  meet 
with  equal  snccea*  in  the  Senate,  while 
the  I  ■    with  his  well-known  de- 

Yoti"^  ii'le,  is  already  committed 

in  U«  favor. 

Y«t,  bright  as  the  prospects  for  the 
Mrly  trinmph  of  the  measure  appear  to 
!■«,  ita  friends  and  promoters  can  not 
tflbcd  to  relax  thoir  etTurta  until  the  bill 
ee  a  law  Signs  are  not  wanting 
•nemie*,  so  far  from  being  dis- 
eooraired  by  the  present  attitude  of  Con- 
gT»i«,  havo  rather  been  stimulated  by  it 
to  renewed  exertions  in  their  desperate 
oppooitioa  to  the  rcfonii.  They  are  try- 
ing (o  areata  diosen^lons  among  its  sup- 
porMn.  hoping  by  thU  meana  to  weaken 
loflocncc  in  ita  behalf. 


j^^^Knee 
^Teoorairec 


IIFfc   tilltT  loflocnt 


In  view  of  this  it  sbonld  be  remem- 
bered that  few  measures  of  the  kind 
can  be  perfected  until  they  have  had  a 
practical  trial.  It  would  bo  the  height 
of  folly  to  imperil  the  essential  princijile 
of  the  bill  merely  because  some  of  ita 
minor  details  did  not  exactly  meet 
the  views  of  ail  ita  supporters.  The 
greatest  need  now  is,  that  those  more 
directly  interested  in  the  welfare  of  the 
measure  should  gink  their  differences, 
and,  uniting  with  the  friends  of  justice 
and  honest  legislation  everywhere, 
should  continue  to  urge  the  matter  upon 
the  attention  of  Congress  until  sncoess 
has  been  achieved,  trusting  to  time  and 
experience,  when  need  arises,  to  bring 
the  several  features  of  the  law  into  closer 
harmony  with  the  public  interest. 

LITERARY  NOTICES. 

Oi7Ti50«  AT  Odd  Tufia.  By  CBiauB  0. 
Abdott,  M.  D.  .  New  Vork :  D.  Appletoa 
&  Co.     Pp.  262.     Price,  $1.50. 

It  iu  a  pleasant  task  to  review  one  of  Dr. 
Abbott's  books.  The  contrast  implied  in 
the  title  of  his  preface  to  this  volume — 
"Katutt  and  Books  about  It" — is  reduced 
to  the  toireflt  point  in  bis  writings.  The 
genial  doctor  has  a  happy  faculty  for  trans- 
ferring tbc  charm  of  Nature  to  the  printed 
page,  that  is  the  more  valuable  for  its  rarity. 
It  might  seem  a  mistake  on  the  part  of  tlie 
author  to  put  as  tbu  flr«t  of  hia  four  groups 
of  essays  the  one  lieaded  "  In  Winter,"  for 
Nalurc  in  that  season  is  br  many  rcfjarded 
as  wholl)'  uncommunicative,  if  not  frigidly 
forbidiling.  Dut  Dr.  Abbott  docs  not  find  it 
so.  Coming  to  an  ice-fringed  brook,  in  one 
of  bis  winter  oating»,  )ic  quickly  dvtcctn  in 
the  water  "  ditinty  little  frogs — tbc  peeping 
hylodes — aquattcd  on  dead  leaves  and  yel- 
low pebbles,  and  so  spotted,  aplntclied,  and 
wrinklc<l  were  ibcy  that  it  look  sharp  eyes 
to  find  them.  .  .  .  The  spirit  of  exploration 
seized  mo  now,"  ho  says,  "and  I  brushed 
the  shallow  waters  with  a  cedar  branch. 
Lazy  mud  minnows  were  whipped  from  their 
retreats,  and  a  beautiful  red  salamander 
that  I  sent  wbizzing  through  tbe  air  wriggled 
among  tbe  brown  leaves  upon  the  ground. 
It  was  only  after  a  hard  chase  that  I  capV 
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ored  it,  and,  balding  il  in  m;  iuad  onUI 
reMied,  I  CDdcavored  to  induce  tt  to  squealt, 
for  i(  ia  one  of  a  very  few  tbat  hiu  %  voice ; 
but  it  was  not  to  be  coaxed.  It  Buffered 
mitn;  indignities  in  silence,  and  to  shamed 
me  by  its  patience  that  I  gentlj  placed  it  in 
the  brooii.  Soon  blaolt,  dhiniug  wtdrtigigj — 
the  gyrious— suddenly  appeared ;  atul  a  tur- 
tle, ao  if  wondering  what  might  be  the  cause 
of  the  conunotian,  thrust  its  head  in  the  air, 
anfrQy  at  me,  and  returned  to  its 
home.  There  was  no  dearth  of  life 
in  the  broolt,  yet  this  is  a  winter  day." 
E<|UBlly  numerous  does  he  find  the  birds  in 
winter,  and.  In  the  right  places,  growing 
plAui^  with  an  occasional  flower,  if  the  sea- 
on  happens  to  be  open.  He  scee,  too,  the 
Tttcadow  mice,  slturrying  bacif  and  forth  in 
their  grass-walled,  ice-roofed  runway*.  In 
Fpring,  Nature's  drama  becomes  more  varied, 
rniler  the  name  of  this  season.  Dr.  Abbott 
disooursea  of  th«  April  moon,  of  small  owls, 
of  apple  bloasoma,  etc.,  and  even  ilrawg  en- 
(enaioment  from  such  an  unpromUing  place 
as  •  meadow  mnd-hole.  In  summer,  and 
again  la  autumn,  the  scene  changes,  hot  all 
Wider  such  delightful  leadership  is  intensely 
tudnatiog.  Sprinkle'l  through  these  pages 
are  bits  of  reminisocnce  of  boy  life,  not 
without  its  pranks,  in  a  Quaker  farmer^s 
family :  and  digrestioiu  apoo  such  topici  oa 
old  almanacs,  weathercocks,  "  akeletoo-Uft. 
lag,"  and  fossil  man  in  the  Delaware  Valley, 
ooeur  ber«  and  there.  The  material  form  of 
the  rolnme,  with  its  narrow  page  and  wide 
inargini,  ai>d  its  tastefully  designed  com-, 
ailmirably  file  the  dtaracter  of  the  matter 
witfaiiL 

Tvu  Pao-Ootmin.H  PiacrtrtBT  or  AticKtc4 
■T  HR  Nonrii  ■<(■ 

fwm  ma  lo^  F. 

D«  Cmto.  Albouf.  N.  V.  :  J-xl  ^ua- 
•on's  Soaa.  Pp.  !»«.  Prior,  IS. 
A  scBOL^atf  and  tntrrtaining  avrk  li 
titi*  apoo  the  Xortfameo  aod  their  Waetcni 
veyaijML  The  oaihor  wa*  dnnhtlwe  Inatra- 
■iMif  I  Ui  MciMtag  fatereet  la  rscant  u  the 
IwhniWr  diranleiee  aad  KMratare  by  the 
pabttiatiaa  of  the  flm  editte  el  iMi  book 
in  inO),  aaa  be  mtut  view  with  — M'^tlf-m 
the  pn«n«  Bwle  siimF  (hot  tioMt,  vMeh 
bee  beea  •mpheeJMd  in  tht  H»crion  at  t»o 
Btatww  to  Leif  Briom. 

>'a^j  aail  cndMI/ tbt  oubsr ! 


eridenoe  bearing  upon  tlie 
e<lge  of  the  Amecicaa 
oiitliog  that  many  tacts  polal  l««m*4  tW 
Irish  at  the  fint  to  ctOM  «li«  AUaatfe  Be- 
ginning with  referaiKies  fooad  ia  Oiwk  ti 
LjiUn  autbon  to  "  a  Tost  t*Ua4  lytai;  far  >< 
the  \Vt«t  and  peopled  by  etnu^;*  nrao,'  kc 
comments  upon  tlie  exploit*  of  Tyriaa  asl 
Phimician  narigatAro.  Oeillx,  In  8|<eln,  i 
settled  by  Tyrion  iruUiTa  ISUQ  n.  c. 
ninth  oentury  lh«n>  were  eoloaica  i 
western  coast  of  Africa;  aad  three  1 
years  later  the  continent 
gated  hy  the  Pho-nlriin*.  A  chart  of  tie 
Canii'  't'boMa,  tt  st  c, 

and  n  '  'ibn*»  < 

ts  furnished  by  Iliny.  It  ts  rcganU 
possibility  that  the  Phoskians  i 
atlantle  discoveries ;  "  Frooi  th«  Oaanrie*  le 
the  uosKt  ot  Florida  i«  a  Short  wji^  Mii 
the  twld  sailors  of  the  XeiBtermna,  aftrr 
touching  at  the  OonaHoa,  acod  only  ^mad 
their  soils  before  the  it«edy4rouhla(  vaa- 
soon,  to  find  ibemadrM  •afMid  eaM^  ••  tW 
western  sbora."  • 

The  first  ehrnakk  of  aay  rojvfi  u 
America  Ls  found  fai  th*  IrekaiBf 
Tins  language  was  tpoksai  by  I 
who  settled  fai  Dcnmazh  aod  the  8aaA- 
uavlan  countries,  but  wsre   at   Uafth  e^ 
pressed  in  Norway  try  Kbig  BasoU.    Xm 
proud  to  brook  any  cwuilnsot  af  ihsir 
power,  tbe  ^b  aalled  away  to  Iha 
aboras  of  leeUiuL    Baee,  In  8M,  they  1 
Cbriatiaa  mmka  who  woold  not  aflSatt  «Hh 
the  pe0Ui  nee-oooMf^  bvt  pfiaaplly  ^w 
ap  thdr  ley  tatnat  aad  "Icfli  bsUad  Ihsa 
triab  booh*,  balls,  aMi  iiudws  tttm  abhh 
it  coold  be  seen  that  they  vera  Irisfeas*.* 
In  »8I  Erie  the  B«d.  bolrishcd  fNalcelMrf, 
sought  refuge  in  Grecaland. 
aoea  etablisbod  beta,  and  ooly  a|(ht  yeaa 
clqiMd  hofaa  Uif.  the  eaa  of  Xih;  M* 
hia  ant  voyiwe  Is  Vlakad.    Tbe 
•art  a  faally  of  aipluin.    Thervali  ■< 
ThoHiaia.brathaa  ot  UU,  aad  ftwf*k> 
aadMlooh  sji  ripaJltliw  le  ■• 
Tb«  Meet  lapertBBt  Tay^fs  mt 
■arda  by  noritea  KaHsefaa,  *• 
of  taMtooM  Itawgi',  who,  with  tbrse  tm^ 
ami  aaw  faiadrad  and  sixty  ir—   •'- '-'  '• 
load  aad  naualaal  thrsa  yv-^ 
ha«  far  the  ehafrraa 

whtt  wan  ta«|fat  h 
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of  tiiss  ui4  moremente  of  the  bea?- 
the  lucitioo  of  VinUnil  ini^ht 
be  •  nuUcr  of  doubi :  but  it  b  flied  not 
«al7  by  ttwir  lUsoription  of  the  coat<t  and 
cksncUrof  tha  oaaatrj,  but  by  the  accuimt 
of  LeU  uiil  Ilia  roainuln,  that  "  ua  the  short- 
est daj   the  <ua  wu  in  the  sky  between 
Kyktintul  uid  Dignaliutad,"  periods  cor- 
iwpauiiing  to  4.30  p.  »  uid  half-put  7  A.  M., 
makinc  the  bliiude  41* -43'  10",  ncari;  tliat 
of  Mooat  Hope  Bay.     AocicDt  Te«8eb  that 
bar*  b«ea  axbamed  ui  Deuioark,  ai  well  as 
OWMorMMBU    fotind    lu    the  Saga«,  prove 
that  the  aUpa  of  the  \ortbmea  were  able 
to  boar  th«ni  acroat  iho  Atlantic.     That  no 
iduring  itnicture  marks  their  occupation 
Vew  England  is  not  aatoniohiog ;  accord- 
the  itory  of  their  eojoum,  the;  lived 
ion  booth*. 

nierature  and  general  knowledge  of 

«  tcelandors  were  much  in  adraDoe  of  the 

mt  of  Earope  during  the  twelfth  century, 

M  diat  U  la  altogether  credible  that  they 

wroM  th«  Sagas  and  ix^rfonned  the  Toyagea 

A  oorroburalino  of  the  Iccland- 

wrhlog*  I*  alto  found  in  early  English 

lb,  which  contain  statementB  and  dates 

that  exactly  agree.     Tbo  manuscript  from 

■hlob  the  Sagas  are   taken  Li  the  Codex 

FlatOtaala,  "a  work   that  was   &nisbed   In 

ins  at  tba  latest,  .  .  .  and  now  preserved 

b  tha  trcbivea  of  Copenhageo." 

Tba  latter  part  of  Dr.  De  Costa's  work  is 
Ut  translations  from  these  writings, 
to  Ilia  prc-Coluuibian  voyages.  £x- 
mxt  given  from  the  Laodanama,  the 
y-book  of  IceUnd  ;  from  the  Sagas 
composed  in  Greenland  ;  and  from 
of  Tborflnn,  of  Icelandic  origin. 
lag  these  are  minor  narrativee  taken 
troo  the  Kyrbyggia  Saga,  and  two  geograpbi- 
■JBri  (ngnents  that  mention  VinUind.  Al- 
^^^OMgh  the  volume  poeseMcs  an  index,  it 
^^Hm  the  aoasual  distiucthm  of  being  a  book 
^BWthont  diaptera. 

Dear  A9»  rtv  Dxsocst.    By  T.  Mrrcmat. 

r»rjiii«.  M.  D.     Sew  York  :  O.  P.  Puv 

Mat's  Sons.     Pp.  111.     Price,  7S  cents. 

Tbs  author  of  this  book  does  not  discuss 

pmiy  iaor^janic  dust  of  any  sort,  not  even 

tibe  spedally  injuriont  kinds  resulting  from 

ot  manufacture,  but  in  a  simple 

I  atmdlve  my  tell*  of  the  common  dust 

!■   dti^pfcua  —  that  which   contains 


micro-organisms  hort/ul  to  man.  He  do- 
scribes  the  classes  of  germs  that  can  be 
identified,  and  explains  bow  biological  anal- 
yses of  the  air  are  made  by  the  "  filtration  " 
and  the  easier  "  plate  method."  Comparison 
of  averages  obtained  in  varioaa  cities  and  in 
different  localities  in  New  York  show  that  the 
mimbor  of  bacteria  in  a  given  volume  of  air 
varies  chiefly  according  to  condition,  the  pro- 
cess of  alrcct-cleaniug  aummoning  the  great- 
est number  of  germs,  5,810  to  a  disk  3 1 
inches  in  diameter.  Indoor  air  is,  however, 
the  main  subject  of  iuvestigation,  and  ex- 
periments prove  that  ventilation  which  com- 
pletely changes  the  atmosphere  three  times 
an  hour  will  not  appreciably  affect  the  num- 
ber of  bacteria  in  an  apartment,  as  the  in- 
truders cling  obstinately  to  the  carpets  and 
upholstery.  Only  violent  currents  of  air  dis- 
Iod;;e  these,  and  the  sweeping  and  cleaneing 
which  result  in  removing,  not  redistributing 
the  dust.  Ordinarily  we  are  liable  to  take  in 
with  every  twenty  breaths  from  eleven  to 
eight  hundred  and  seventy-six  organisms. 

Among  the  disease -breeding  bacteria 
Dr.  Pmdden  selects  for  study  the  one  num- 
bering moat  victims,  the  BaeUliu  tubtreu- 
lottM.  lie  points  out  that  prolonged  drying 
does  not  kill  it ;  that  it  does  not  exist  In 
the  air  exhale<l  from  consumptive  lungs, 
but  in  tbe  sputa  that  is  ignorantly  allowed 
to  become  part  of  the  dust.  It  results  that 
"the  way  to  most  efficiently  stop  this  dis- 
tinctly preventable  disease  Is  to  see  tlutt  the 
sputum  of  consumptives  is  properly  dis- 
posed of." 

One  of  tbe  most  instructive  chapters  is 
that  in  which  tbe  action  of  the  cilia,  of  tbe 
lymph-biters,  and  of  the  wandering  white 
cells,  is  described.  A  number  of  illustra- 
tions and  an  index  accompany  the  book, 
which  is  published  in  uniform  stylo  with 
The  Story  of  the  Bacteria,  by  tbe  sam* 
author. 

Racis  Ann  PzoPLts.  Bv  Dixtn.  0.  Bam- 
Tos,  M.  D.  New  York :  N.  D.  C.  Hodgos. 
Pp.  618.     Prioc,  11.76. 

A  RERin  of  lectures,  delivered  at  the 
Academy  of  Natural  Sciences,  'm  Philadel- 
phia, durini;  the  early  months  of  189<),  forms 
tbe  basis  of  this  book.  In  the  ftnt  two 
lectures  are  given  respectively  the  physical 
and  the  mental  characteristiea  of  races,  npon 
which  ethnography  is  based.    The  third  tecV 
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ore  diseuues  the  beginnings  *od  sufadlris- 
I  of  noes,  locating  Uie  birtb|ilace  of  Ibe 
lies  in  a  region  compriiiiig  fkiiitlicrn  Eu- 
rope, tlie  bed  of  the  Muditcrriuiuan,  tnd 
northern  Africa,  whiub  in  curl;  Quatenury 
time*  waa  one  connected  body  uf  land.  In 
guuceeding  chapicrM  the  probable  coune  of 
the  earl;  migrations  of  the  rorioua  laoee, 
the  fonnation  of  aubdiviAloon,  arc 
The  author  places  tbp  fir^t  home  of 
the  white  race — which  hocnila  Enrufrioan — 
in  the  region  juai  mentioned,  and  reganls  i(a 
ligmtionK  as  baring  taken  place  toward  the 
;  In  two  divisions.  The  early  history  of 
the  black  and  yellow  rooai,  and  of  certain  la- 
euUr  and  littoral  peoples,  is  then  taken  up.  In 
his  roriew  of  the  American  race,  Dr.  Drintoo 
^does  not  take  up  the  question  where  the  In- 
lions  came  from,  baring  stated  fully  clso- 
'  where  his  rcasoas  f  i>r  b<-lievlug  that  America 
was  peopled  fn)m  Europe,  by  way  of  a  for- 
mer land  connection  across  the  north  At- 
lontie.  A  concluding  lecture  is  devoted  to 
disciisaing  the  destiny  of  races,  and  certain 
ethnographic  problems,  as  acclimation,  amal- 
gamation, and  eirilization.  An  index  of  au- 
thors quoted  and  one  of  subjects  are  ap- 
pended. 

OPB  OoTBunreirr :  How  rr  aniw,  what  it 
DOB,  AKD  BOW  IT  DOES  rr.  By  Jesss 
Mact,  A.  M.,  Professor  of  Constitutional 
History  and  Political  Keonomy  in  Iowa 
College,  Revised  edition.  Boaton :  Ginn 
It  Co.     Pp.  iii  +  29i5. 

Pnor.  Mact  is  to  be  congralutaled  on  hor. 
ing  produced  in  the  work  above  mentioned 
an  extremely  valuable  treatise  upon  the  sys- 
tem of  government  under  which  we  Uve, 
One  of  the  encouraging  signs  of  the  timee 
the  attention  which  Is  beginning  to  be 
stowed  in  our  schools  and  ciilleges  upon 
the  laws  and  in.<titutioDS  of  the  land — upon 
American  politics  in  the  wider  and  better 
Forclpncrs  are  under  a  pvnoral  Im- 
prenslon  that  all  American  ciliieiis  ohln  to 
rend  aud  write  hare  the  Constilutiim  of 
tlieir  country  at  their  flngem'  ends,  and  that 
no  one  here  needs  much  special  prepanitloo 
to  enter  on  a  political  earear.  We  could 
ythh  the  Impression  hail  more  fnondatioe  la 
truth  than  it  has.  The  fact  Is,  thai  tgno 
ranee  in  rrpinl  to  the  whole  field  of  political 
.  k  ->iui  among  the  eU>ct- 

tc  r  of  b«eooilng  mora 


JflSi 


80  from  ytu  to  ymr.    Tbt  «lH1i^  tm^ 
tore,  tliat  are  now  betog  p«l  foftk  ts  tmm 
such  knowledge  on  moat  tiindf ;  aaJ  ■« 
welcome  the  appearance  of  a  maoaal  ■§ 
the  present,  which  bcingii  bam»  to  tha  alii 
of  the  student  or  gvucral  rt»Atr  what  Ual 
of  a  country  thi*  is  b  •  polfeleal  aMai 
what  the  rights  aad  datka  of 
are,  and  what  poven  an 
are  invcsU'd  tu  tfav  tUhnM  gmim  «r  «y» 
dea  of  govenunent    bj    law    catahMal 
There  are  great  adTOJtuca  la  a  haldf 
and  vigorous  dcvptiipoi«m  ot  Innal  taarii^ 
tluoa  a«  with  u* ;  (lui,  aa  trwirtUa^  faai 
has  some  drawback,  >o  thio,  on  ihm  wMi, 
fortunate  cirenmslanc*   ha*  tb*  dtaataA 
of  somewhat  enf««tjIioit  the  iodirMaal  dU> 
ten's  con.^otuneM  <if  partJdpatfaa  ia  ik* 
life  of  the  nation.     We  nc«d  to  awakea  mi 
stimnlate  this  conscloaniaas,  and  tlw  way  ta 
do  it  la  undoubtedly  to  btfoK  Ibe  faaia  af 
tiatioiial  life  home  to  each  nind  by  earcfd 
Ituttniction.     We  do  not  hcaitale  lo  aay  Ikot 
a  knowledge  of  the  (act*  roataiard  la  ika 
work  before  us  oould  scaroeit  fall  to  i-raau 
in  any  ordinary  mind  a  ri- 
Id  national  and  Stat*   potii--  ..  ^-.^   •..'..J 
thus  tend  to  rescue  thi>  Individual  rillsMt 
ami  voter  from  the  haoda  of  mere  laU^priag 
party  managers.    The  amenat  at  teAaa» 
tion  in  regard  to  local,  ronnldpal,  8lati^  mi 
Federal  GoTemnxml   thai    frat.   Macj  baa 
mansf^l  to  pock  ^'Mot  Maaval  is 

tnrriri.^ing.    Tli-i  ingla  |afawlM 

any  student  who  deaire*  to  bw  tlMMq^ 
well  Informed  In  United  Slates 
alTord  to  skip.    Omiparing  lli«  pnwaul 
with  Mr,  Fiske's  mc«ni  buuk,  wa  laajr 
that  Prof.   Macy's   ia  Ibe 
hand-book  of  the  two,  while  Mr.  Hik^ 
perhaps  belter  adapted  to  briD(  boaa  pow> 
•rfully  U>  >:  f  Iba  readar  •  Oi^mI 

number  of  jcws  farts  aari  idMS. 

A  roluablc  diviMua  ot  Prof.  Macy^  boakli 
Part  III,  on  The  Adalalotnalaa  of  imUm, 
In  which  a  larv*  aniiMM  «f  InfomuMloa  h 
girrn  in  repirit  In  i^lji  omI  Fedoal  uM» 
and  their  tapec<ire  jurisdietlaoa  aad  milss 

of  ptnccdura.     t^  ihlf'— ^"  ■'  — — ••  ■' 

the  Federal  Gevarae>' 
In  Pari  rV,  a*  wall  a*  iiii'  isciikcj  imumK 
by  the  twx>  Boosaa  of  CDapcaa  la  tba  ^ 
patch  of  bnsinvw.    Part  V  4mIs  pan^ 
lofly  with  ConiiUnOMUi    dikfly,  cf 
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tii^mX.  no  Um  thai  iBAT  ba 
Ih*  fimtml  et  Suta  CooslUa- 
glTCB  !•  tiMi  mncb  might  ;«t  be 
litteS  ■an*  of  tfaoM  Into  •  more 
•»d  liinhiim  lUi  Ivrm,  We  are 
'  iiMlBitiil  bow  nuuj  tbingi  iritb  oa 
•n  ^  fai  tb«  nperiOMBtal  sUge,  and  tbe 
AoMjlkl  !■  aot  TOT  frr  fa>  the  faacJkground 
IbM  oiacb  of  our  gpwIiBMliiig  bac  been 
MOMrkat  oTvdely  il«p& 

Pnrf.  Macy  baa  abetalned  from  all  eriti- 
oiai  of  ittnlllatleoa.  Eren  In  poindog  oot 
iba  lagMtitcwa  between  liritUh  caliinct  gov- 
tT^fi^ff«  ami  Om  tjswta  ejutlilubed  here,  be 
4t(a  Boi  Tentare  oa  aliT  hint  as  to  which 
«a  tba  wboia  U  the  bettor,  or  h  to  which  !a 
Ite  betMf  «*•&  Ma  any  partial  point  of 
fttv.  Oa  doe*  iMt  beattale,  boweTcr,  to 
aaulMim  tbe  "  apoila  •jrMcm,"  idling  in  <le- 
Wl  hk  tmnna  for  ricanliog  it  u  one  of 
ike  pU^tW4poU  of  oor  pollticai  life.  We 
lUak  tbat  perhapa  a  few  worda  more  tlian 
fe  baa  aataallv  given  might  have  been  de- 
•itad  to  tlia  ClvU-Serriee  Bill  at  preacnt  In 

IM  ;  Bad  it  might  not  have  been  amiM  to 
■I  bow  difllcuti  Nilb  political  parties 
b  10  Aod  it  to  oan7  out  their  plodgcs  in 
pr  af  dvU^rr^icc  refuini.  Take  it  all 
■I,  boaWM.  aa  a  li*nit-)>M<li  of  (he  p<i. 
IHtnt  iMtkKlJona  of  the  I'niuiJ  %\au^  Vxnl. 
Mmet*  KUk  vnrfc  ladeccrrtngof  high  pniiee 
Cor  aiwipltHnwa.  aociua<7,  and  good  lontc. 
W«  bop*  H  wUl  ootne  into  wide  ■««. 

A  Ma*i  ■■'•  niiiTB.    By  A.  Wttc. 

jTK  '  ...  C.  S.,  ete.    London  and 

^  >  MacmUltn  k  Co.    Pp.  eSS. 

^■Tuu  wufk  11  a  coropiehenaiva  and  au- 
^^Atativa  leit-lMxik  for  officera  of  public 
ImMi  d(|artment>.  tta  fint  section,  of 
Ikrat  obaften,  I*  devoted  to  vital  atatiAiicj, 
(|tia(  SMtbod*  of  rFconliiig  Ilin  data,  and  of 
»B).»j.Hi«g  tilrth  uiii  dcaLli  rsies,  lire  tables, 
Hr^  aad  doacriblng  certain  calculating  ma- 
(blMau  Tbe  next  «Fctlon  drala  with  air, 
wMflatloa,  and  wanning,  taking  up  tlie  goo- 
oil  diafacter  of  air,  with  nictbodi  of  ana- 
Yj^aig  lt«  tba  principle*  and  mi'thod.*  nf  vcn- 
iSatiag  aad  warmin - 
tar  on  ■Mtmlng  c>«' 

ao  r^riflatictt.     Two  abort  otuptcr^  describe 
iostraoHBta  naed  (or  mctroro- 
A  lection   on  water 
al  aoufwa  of  water,  and 
v«L  zxxTia— M 


^ra*  aloEtMeoirfeal,  Uoiogioal,  and  both 
qoalitatiTe  aitd  quantiutlre  ebemical  pn>- 
oesaes  for  water  analysis.  There  is  alao  a 
diapter  describing  the  mpplies  of  the  varions 
companie*  fumuhiag  water  in  the  citj  of 
londoiL  The  aecdoa  <m  aeweragc  describe) 
the  oon<tn>ction  of  house  drainii  and  of  aew- 
erB,  the  arrangementa  for  certain  ipecial 
ayatema  of  lewerage,  and  varioua  metbodi 
for  tbe  dijpoeal  of  sewage.  Tbe  aewetiog 
of  L<iudun  is  alio  described,  with  a  map. 
Under  the  bead  of  nuiaancea,  tbe  proceaaei 
emplojcd  in  a  large  number  of  manufactorea 
yielding  olTcnaire  waate  products  are  given. 

The  eection  on  disinfecting  contain*  ex- 
perimental metboda  for  testing  the  value  of 
a  dinnfeetant,  an  account  of  various  appa- 
ratuses for  disinfection  by  heat  and  of  th« 
general  process,  and  information  concerning 
chemical  diainrcctanta,  giving  especial  promk 
nence  to  tltu  halogens.  About  two  hundred 
page*  arc  devoted  to  zymotic  dlseaaea,  in 
which  tho  modem  general  theory  of  micro- 
parasites  is  fint  given,  and  then  the  spedal 
cbaroctcr  and  course  of  each  disease  of  tbia 
class.  Single  chapters  deal  with  the  oon- 
struction  of  isolation  hospitals,  tbe  general 
principles  of  dirt,  and  the  duties  of  sanitary 
oltioers  OS  pre^scribcd  by  English  statutes. 
Inspection  of  food  is  the  subject  of  the  clos- 
ing section,  and  this  gives  the  characteristio* 
of  unfit  vcgL-tablc  and  animal  foods,  and  de> 
scribes  diseases  of  animals  which  make  their 
flesh  unwholesome.  There  are  sixty-five  cats 
and  platett,  and  an  index. 

E."<ai.isn  Faibt  Taliw.  Collected  by  Jo- 
Bitrii  J»roB<i,  Editor  of  Folk-Lnre.  '  New 
York  :  0.  V.  Putnam's  Bona.  Pp.  S83. 
"  Who,"  the  editor  asks, "  says  that  Bng- 
lish  folk  have  no  fairy  tales  of  their  own  f 
The  present  volume  contains  only  a  selection 
nut  of  some  one  hundred  and  forty,  of  which 
1  have  foimd  traces  in  this  country  [Eng> 
land].  It  is  probable  that  many  more  ex* 
ist."  A  quarter  of  the  tales  in  the  volumo 
have  been  collected  during  the  lant  ten  year* 
or  so,  ond  sonie  of  thcro  have  not  been 
hitherto  published.  The  name  Fairy  Talefl 
is  given  to  the  colleetion,  though  few  of 
the  stories  speak  of  fairies.  Yet  they  are 
what  the  little  ones  mean  when  they  call 
for  fairy  talcs.  They  do  not  call  for  "  folk 
tales  "  or  "  nutfiery  tale*,"  and  this  is  the 
only  name  we  can  give  them.    Tbe  term 
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{k\ty  1a\«*  must  be  exteoded  •  little  to  In- 
ola>J«  talm  In  which  (omotUng  "  falrjr,"  or 
extrnordinai7,  like  fairies,  gl&nts,  ilwiufs, 
or  apeoktng  animals,  occim;  and  al«o  tu 
corer  tales  in  which  the  extraordinary  thing 
is  the  stupidity  ut  some  of  the  actors.  The 
qaeetlon  of  nationality,  too,  is  one  to  wliich 
It  ia  hard  to  assign  limita,  Home  of  the 
storlM  were  found  anions  tb«  dexccndants 
of  English  immigrants  in  America,  Home  in 
Australia,  some  among  the  L>iwland  Sooteh ; 
and  one  of  the  best  wi«  laltcn  down  from 
the  mouth  of  on  Ellgli^h  gypsy.  Some  of 
tbcm  eiist  in  tho  form  of  ballads.  Writ- 
ing for  children,  the  author  has  consid- 
ered it  expedient  to  take  a  few  llbcrtlet 
with  the  text,  translatiDg  aometime*  from 
dialeot  or  Introducing  or  changing  an  inci- 
dent ;  but  mention  of  the  fact  Is  always 
made  in  the  notee.  lie  has  fell  authorized 
to  do  this  amount  of  adaptation  because  he 
expects  oosome  future  occasion  to  treat  tho 
sobjeot  of  the  English  folk-lore  tato  in  a 
eriticfll  manner,  when  tho  originals  will  be 
reproduced  with  literal  accuracy. 

Th»  Mtoloot  Of  TH«  nam.  By  R.  W. 
SntTPKLDT.  London  and  New  York; 
MacmilUn  &  Co.     Pp.  343.     I'rice,  |4. 

Tm  author  has  prepared  this  treatise  in 
the  belief  that  a  work  fully  and  practically 
illustrated  and  devoted  to  a  complete  ac- 
count of  the  muscles  of  any  species  of  binl 
is  wanting;  and  that  such  a  work  would  be 
of  scrricc  to  persons  engaged  In  the  gen- 
eral morphology  of  vertebrates  as  well  as  to 
•pocial  students.  Birds  are  among  the  most 
e»»iiy  procurable  subjects  for  the  use  of  the 
demonstrator  and  the  student,  and  of  these 
none  are  more  eonTcnient  than  those  of  the 
r»«i<n  kind,  which  rcprc<ent  a  nuiuerou*  and 

'  eacmopoIiMn  family.  Including  the  crows, 
}aya,  orioles,  and  rery  many  othen.  As,  acv 
cording  to  the  author,  the  stmlcnl's  InTesllga- 
tions  In  the  myology  of  blnis  advance,  lbre« 
lines  of  improTement  In  ktiowladge  of  Uieir 
mu»cular  system  will  force  tlienwelrcs  upon 
htm.  "  In  the  Snrt  plaoo,  we  still  rctnalit 
Tor7  ipTiorant  of  tho  I 
In  a  e^fM  nwTif  Im(..  • 
^  oi- 

Ihr 
vortcb^ta,  and,  con.*' 

I  fiir-niachlng  a  knowlci. 


of  teneaitih  to  oar  uaiataaee  M  to  bt  (Ml 
to  giT<  the  saBUi  b*im  to  Ike  wit  BMdsi 
accurately  ttmnighoiu  the  nrtobcaseaartasi 
and,  tliially,  a  almpls,  aHwulflff.  anU  topW 
tdous  notuvntdatitr*  ia  vny  muck  to  tw  A*' 
sired.  Aa  OD  lutos  of  oar  pfwaaM  sIsSM 
with  respect  tu  our  kaowledfe  of  lii»  w^ 
cles  of  birds.  It  Is  hoped  tbrnH  Ur* 
lic.re  utTcn^  w  1 1  >  tepfM* 

its  writer  tm-  r^tsre 

mar  lend  his  aubtanoe  to  the  im| 
of  all  the  Unee  above  Ijulicatcd." 


A  r 


PrLsjinn   PnnrcB. 


■LUpirtlL. 

■icon. 


iryraii 


t.  'f .  ijj.icon.     Pp.  <6. 

It  the  only  aim  of  this  little  becAl 
been  to  serre  m  a  gi'.<  '^K  ih*  I 

flexible  and  rceponai.'  iofllici 

tents  might  bare  been  omitted  nitk  i 
to  tt^reL 

The  first  chapter  enggwtl  ta 
drill  to  gahi  bodily  contniL 
giren  for  the  llnijcn, 
head,  and  trunk;  also dbweileae  tefwlia 
movrmenls,  inrlndtn(  ftaK»-iUla.  U  the 
closing  chapter  it  is  showia  he*  tkt  i» 
■inired  supplsoeM  may  be  iiHIIani  bi  1141* 
scnting  mental  •taSr*.    As 

laws  of  eipti»>i'  '  «Mb  eipa 

are  defined,  and  a  qnotatmi  is  aadi  fioa 
Ont^enne's  Ilaman  FliyilogafBy,  nwtim 
Ing  the  mcthml  ilellnraled. 

The  InU-nnnllato  p«rt  of  Ik*  bask  b, 
taken  ap  with  an  oullbit  of  ths  | 
of  Oelsartc,  which  is  said  la 
"  tho  trinne  natar*  of  Baa."  A  tiMlf  b  I 
defined  aa  "  tbo  loiMt  Of  0am  IkiaciwsM- j 
mrily  eocxiitcat  ia  lisM^  twifUtisBW  ^i 
space,  eo-openUlve  tt  sac 
Ingly,  the  hatDaa  onMihallaa  Is  ^A  9 1 
into  tcnutty  oamWaaHans,  aad  acsMvbl 
allowed  to  ortrfo*  tlw  triaitar 
There  U  the  "cMoitial  bUty' 
"  dynamic  trinity  " ;  lh»  • 
oolalorT."  and  the  "  > 

T'     ■  '    '      '^adficaiioQ  inio  niim.  t— 
tol  ttsnii;latsa  oar  B*Aa*f 

membcn   U  a  fv^arkaUs  laaaacr.     Hs  j 
bones  »n  *ImI,  the  akin  awnaal,  ad  < 
flotl; 
Int.- 

'.'ouaneaa.    Tbe 

li'iuflW  dlallii«(us>. 


..•-.-.r,.  ■<  iSi  '  ll< 
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Vby  tjie  cptgMtrie  or^gku*  ehonld  be  monl 

*Ult  the  ihomeie  art  menial  is  oootfaer 

bie  mjtitrf. 

;  leM  ptrplpting  than  thM  tripartilion 

OM  izBtle  of  di>  word  thermometer. 

IVc  k-ani  that  there  arc  six  physical  ther- 

SMUeUrr* — Ihn   Urrnx,   writt,   shoulder,  el- 

ta«,  rybni^,  and  lliiiinh.     The  eyebrow  is 

Ih*  tfc«noomet«r  of  the  miod,  from  which  wo 

■igbl  Infer  that  Shakeapoare  wrote  in  all 

>litawiu»«  of  "a  wofitl  hallod"  li>  that  im- 

[kjrlant  feature.     Ilowoer,  judgment  \»  de- 

;  o  be  "  the  lowcflt  form  of  intclleota- 

aod   Id   the   dim   light   aboro  it,  or 

'■  it,  Utile  incoDgrultica,  auch  aa  hare 

■'     I,  may  not  appear. 

:b  of  Frau^ij  DeUarte,  preBxed 
till)  oxtk,  it  U  axprnciily  stated  that  he 
ia  1871.  Were  it  not  for  this,  we 
Hie  llial  he  flourished  aomo 
years  earlier,  and  that  we 
}mA  WamtiW  upon  a  manual  of  the  old 
wfcaUMtc«i  wbo  tortured  fact:)  into  aooord- 
uce  with  arbitrary  symbol*  and  "ground 
Ihe  air  Id  mctaphygic  milla." 

An  ra*  RfTCRr*  or  ITr  akp  Drsusi  ik- 
mxrSD?  By  WitLiAM  P.  Ball.  Na- 
tar*  Harien.  London  and  New  Torfc  : 
lUcmlliui  &  Co.    1*1)- ISA.     I'ricc,  (1. 

Tan  b  obrlonsly  anil  arowedly  a  coo- 
troTanial  book.    Thcanth<ir  takes  Ihe  nega- 
i,T..  .i.|<>  of  hi*  question,  in  opposition  to 
1   and   Spvnoer,   and   ar|f^e«   It  with 
'   '  r  T  and  In  an  admirably  conrteoiia 
I  not,  however,  alone  in  liis  posi- 

'  bi>  is  able  to  name  Weismann,  Wal- 
klton,  Ray  Lankcstcr,  and  Francis 
M  diMgraeing  in  greater  or  loss 
from  tha  two  great  leaders  just 
TV*  author  examinoa  In  dctoil  the 
aplea  of  Spenoer  and  thoeo  of  Darwin 
ftod  «a  Ihe  afBrmatiTc  side  of  this  tpies- 
oad  repUeR  to  them.  He  next  dis- 
thc  tnhrritanoe  of  injurleo,  and  then 
to  cettain  miscellaneous  considera- 
In  eoDfllnalan,  be  affirms  that  u^e- 
hhtitanos  Is  supported  by  bwoficient 
•fMaaea,  whn*  "the  adTom  faou  and 
eonaidarMiona  are  ahnoet  strong  enough  to 
prow  the  actual  oon-exiateoce  of  such  a  law 
*r  laadency."  Uni,  he  says,  "It  will  be 
■iMi^  to  ask  that  the  Lanurckian  factor  of 
■so  tnhwltaiica  shall  he  remnTe<1  from  the 
r  oJ  •'v-f~1lted  factors  of  erolatlon 


to  that  of  onneoeBsary  and  Improbable  hy- 
potheses. The  main  explanation  or  source 
of  the  fallacy  may  be  found  in  the  fact  that 
natural  selection  frequently  imitates  some 
of  tbe  more  obvious  effects  of  use  and  dis- 
use. .  .  .  Aa  depicted  by  its  defenders,  use- 
inheritance  transmits  evils  far  more  power- 
fully and  promptly  than  benefits."  It  is  to 
natural  selection,  without  the  doubtful  aid 
(aa  he  deems  it)  of  use-inheritance,  that  he 
trustii  to  save  the  race  as  a  whole  from  de- 
generation. 

AsTSONOHT :  Son,  Mooy,  Stars,  etc.  By 
William  DDRnAM,  F.  R.  ».  E.  Edin- 
burgh:  Adam  &  Charles  Block.  Pp.133. 
Price,  60  cents. 

Thi  character  of  this  book  is  indicated 
by  the  name  of  the  series  in  which  it  is  the 
second  volume — Science  In  Plain  Language. 
The  author  states  that  it  is  not  a  treatise  on 
astronomy,  but  that  it  "  merely  describes  in 
plain  Unguagc  some  of  the  more  interesting 
facts  and  speculations  connected  with  that 
science."  The  divisions  of  the  subject  which 
ho  makes  are,  the  sun  and  moon  ;  the  earth ; 
stars,  nebulae,  etc. ;  planets  ;  astronomical 
spccnlations  as  to  the  formation  of  the 
heavenly  bodies,  and  the  contents  of  space ; 
the  tides,  etc  The  various  topics  arc  Irvated 
in  an  attractive  style,  free  from  matiicmat- 
Ics,  but  in  such  a  way  aa  to  impart  as  fidl 
a  knowledge  of  astronomy  as  most  cultivated 
people  require. 

DmrvATioN  or  PiucTtCAL  EttcmiiCAL 
Cjirra.  By  Lieutenant  F.  B.  Badt  and 
Prof.  H.  S.  Cabhart.  Cliicago:  Elec- 
trician Publishing  Company.  Pp.  RA. 
Price,  78  oenta. 

How  did  certain  electrical  units  come  to 
be  called  ampere,  ohm,  farad,  etc.  ?  mnit 
have  been  asked  by  many  persons,  know- 
ing more  or  less  of  electrical  science.  To 
answer  this  question  is  the  task  that  Ur, 
Badt  undertakes  In  the  little  volume  before 
us.  Be  gives  in  aa  introductory  chapter  tha 
general  reasons  for  adopting  the  system  of 
practical  units  now  In  use,  with  a  table  show- 
ing the  names  and  symbols  of  the  seven! 
units,  the  quantity  to  be  measured  by  each, 
comparative  values,  remarks,  etc.  This  ie  fol- 
lowed by  biographical  sketches  and  portraits 
of  the  eminent  electricians  whose  names  have 
been  given  to  these  units.    Tbe  list  includoa 


S64 


THE  POPULAR   SCIENCE  MONTnLT. 


Weber,  Gaujs,  Anipire,  Volta,  Ohm,  Fara- 
day, Watt,  Joule,  Dr.  Werner  ron  Bietnens, 
8ir  William  Sieiaens,  Daniell,  and  Von  Jacobi. 
A  Bketeh  of  Coulomb  is  also  gtren,  witbont 
a  portrait,  and  the  author  doubts  if  one  i< 
extant.  In  each  sketch  is  told  bow  and 
when  the  name  of  the  subject  was  adopted 
for  au  electrical  unit.  A  chapter  by  Prof. 
H.  S.  Carhart  on  Modifications  of  the  Prac- 
tical Electrical  Units,  is  added,  in  which  it 
Is  pointed  out  that,  since  there  are  three 
units  of  resistance  la  use,  there  are  accord- 
ingly three  modiflcation*  of  all  units  depend 
ing  upon  this. 

PByoboIogical  investigators  will  be  In- 
terested in  Prof.  Joteph  Jaitrow't  essay  on 
Tlu  Timt-RtlationM  of  Mental  Phennmena, 
published  in  the  series  of  Fact  and  Theory 
Papers  ( Hodges,  CO  cents).  The  paper  defines 
and  analyzes  simple  and  complex  reactions, 
describes  the  methods  of  experimentation 
that  have  been  derised  by  a  number  of  inres- 
tigalors,  and  gires  two  tables— one  of  simple, 
the  other  of  complex  reaction  times — from 
the  observations  of  Cattoll,  Berger,  Miinster- 
berg,  Kriea  and  Auerbach,  Merkel,  and 
others.  Vatiooa  conditions  afTecting  the 
times  of  simple  reactions,  and  such  as  affect 
distinction,  choice,  association,  and  other  ele- 
ments of  complex  reactions,  are  discosaed, 
and  a  oUssified  bibliography  Is  appended. 

A  little  manual  on  J/o/x  atid  Map-Drav- 
itig,  by  William  A.  Elderton,  has  been  is- 
sued in  Macmillan's  Geographical  Series 
(Macmlllan,  85  cents).  It  describes  briefly 
various  modes  of  surveyin;;,  and  tells  some 
of  the  things  that  can  bo  learned  from 
globes — among  them  the  explanation  of 
great-circle  sailing.  In  the  chapter  on  map- 
drawing  the  several  projections  arc  de- 
scribed ;  contouring,  hachnring,  and  mezzo- 
tint shading  are  taken  up;  and  a  few  direc- 
tion!) for  the  use  of  maps  are  given.  A 
short  chapter  on  copying  maps  is  included  ; 
but  the  antbor  does  not  deem  this  as  im- 
portant as  the  drawing  of  memory  maps. 
The  latter  subject  he,  accordingly,  treats 
more  fully,  giving  directions  for  drawing  a 
memory  map  roughly,  taking  France  as  an 
example ;  also  for  doing  more  careful  work, 
Dsing  England  and  Wales  as  the  subject; 
and  for  a  rough  map  of  the  world  on  Mer- 
cator's  projection. 


An  addr«sa  on  7%i  Pitturt  of  Afrialt. 
we  in  l/u  United  Stala,  by  Dr.  PHw  OoOier, 
of  the  New  Tork  Agricultural  Experinsu 
Station,  Is  devoted  to  the  exhortation  at 
fanners  to  study  and  put  more  intelKgma 
into  their  work,  and  to  the  enforcement  of 
the  thesis  that  "  we  have  not  yet  begun  u 
approach  the  limit  of  even  profitable  pio 
duction  upon  our  lands." 


A  new  monthly  periodical,  called  tbr  £%- 
ealional  Jletiete,  is  to  be  begun  in  Janiii7, 
to  be  published  by  Henry  Holt  ft  Co.  Pn(. 
Nieholat  Murray  Butler,  ot  Colambia  Cut- 
lege.  President  of  the  New  York  College  f« 
the  Training  of  Teachers,  will  be  Hs  afilor, 
and  will  have  as  his  associates  head-nuitvi 
E.  H.  Cook,  of  Rutgers  Preparatory  Sckool, 
New  Brunswick,  N.  J. ;  Dr.  WUIiam  H.  Mu- 
well  and  Dr.  A.  B.  Poland,  enperinteniina 
of  schools  in  Brooklyn  and  in  Jersey  City. 
The  University,  the  Preparatory  School,  ii 
the  public  sdiools  will  thus  be  repreaeai 
in  its  editing.  The  enterprise  starts  oilli 
the  approval,  attached  to  its  prospeetu, 
some  hundred  leading  educators. 

Poet  Lore,  a  monthly  magaiine,  dcvi 
to  Shakespeare,  Browning,  and  the  eon; 
ative  study  of  literature  (Poet   \*tn  Co 
1602  Chestnut  Street.  Philadelphia).  C<iirio"« 
Porter  and  Uelm  A.  CYarix,  CfUton.  Is  •  lit- 
erary periodical  of  the  highott  order.    B^ 
sides  the  two  authors  specially  named,  r^ 
cent  numbers  have  contained  studies  of  llw 
Provencal  poets,  by  Miss  U.  L.  Elmcndorf; 
English  and  German  Literature  in  the  rijtl>t- 
ecnth    Century,  by   Prof.   Oswald  lAiat- 
sticker;  Shelley ;  the  Alkestls ;  DanUiTki 
Russian  Drama,  by  Nathan  Haskel  Dole;  tnf 
other  papers,  which  define  the  scope  of  ^ 
publication  as  a  sufficiently  brood  cm  u 
make  it  acceptable  to  all  cultiraleil  tnittt- 
The  November  number  contains  a  study  i' 
Browning's  "Childe   Roland-"    Keit  y*. 
in  lien  of  the  July  and  August  nunbA 
double  numbers  will  be  published  laJix 
and  September,  each  containing  a  foftiP 
work  of   the  first  order,  little  known,  W 
destined   to  awaken   strong   interest.   Tu 
contents  will  be  increasingly  in  tbi  dif»* 
tion  of  comparative  criticism.      Pricih  ^ 
cents  a  number;  t^.SO  a  year. 

O.  P.  Putnam's  Sons  publisb.  In  the  9lM| 
of  the  Mationa  Swlea,  SwUatrlcmJ,  !>'<¥■>*' 
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NOTICES. 


apcqi 


Due  (traM 

'.  8toi7,  wUeh 
li  ■ttncti'Tv  u>  Americuk  rautcn  bj  iu  *s- 
vitb  Um  other  foiurea  o(  the 
Tf — "  lb*  f>UT|tTni>nil  of  Eiiropo  " — 
•i««(l  i^aaiJ  Uitbfol 

MfVgE  records.    Moat 

•I  the  f»in>ng  ■oBQusts  o(  fiwist  Uatory  in 
lb(  EaidUh  Iftnguaga  go  no  further  back 
iban  4.  o.  ISSl,  tb»  date  of  the  e»rlte»t 
>  league,  ami  of  the  beginning  of  mod- 
aatfainaHty.  The  author*  in  the 
votruB*  have  gaoit  titjood  tlda,  and 
itadiuleillbe  pi«riou*bi«tor7«f  themon 
the  leai^c  with  the  chang^ee 
cotuitry  baa  uudergooe,  in  Iwiag 
by  Afferent  barbanma  tribes  ;  ac- 
of  Oatar**  Helvetian* ;  and  of  the 
Uk»4«*iler»,  The  leacon  of  tbo  history  of 
tia  eoitBtrr  k  enforced  by  the  citation  of 
Ih*  afttlm  that  "  It  tcachea  u«,  all  the  way 
ikraagh,  that  S»lu  liberty  has  been  won  by 
•  «laa*  «sMin  of  many  imall  atates." 

BSMa,  a  naootbl}  magiuine  deroted  to 
aiehsologj,  fomialies  a  oiirreni 
of  wkat  la  accouiplislivd  in  the  aur- 
ml  etploratioo,  particularly  of  the 
,«f  the  extremely  ancient  cintcra 
•f  eirOisatlaD,  C7>c*  reTiewa  of  literature  on 
IW  aobjOTt,  end  aasiata  the  purpoK*  of  the 
Fall  Wirm  and  Egypt  exploration  fmda  and 
•(tar  eoeietiaa  engaged  In  Oriental  inreati- 
Tbe  (ubecrtption  price  la  one  dollar 
The  piibli»tiua  olBce  for  New  Yorlt 
I  vHh  0.  Weateftnann  It  Oo. 
The  third  of  the  Iflanaala  of  Religioua 

I  by 

y«*  a.  i-t  a 

of  Dnerif^'iont  oj  i/u-  ^fHntuol  HarU, 
■  with  diildran,  frum  (he  nrltingH  of 
(Sbnimierjr.  The  woHcn  chiefly 
nfNWMitaii  are  thw  Hearon  and  Uell,  Con- 
JOfd  1/tn^  aad  the  True  Ohriation  Religion. 


POBUCATIONS  REfElVED. 

IJkcmimJ  ftiM-ietr.    Journal.     CMob^r. 
t9a,     Ifw  Y«Tk  :  Jotui  ro1a»mu«.    Pp.  Ai.    (ft  a 

.  ttooM  W.  UUlorr  ur  ilia  Bomnl  CblleM 
y.    Pp.  K.  «i"j  V!,,!.'.. 

*—■  ''  '  r.  Amni- 

iuu-ne«a.    Op<n 


KlanMatnr  Oaolmcy. 


BMatnTO* 
,  with  Hap. 


BIjhII.  Uarr  Taylor,  iL  D. 
N«w  lork:  N.  L>.  0.  Uo<i«ca. 


BlrlChoiki. 
Qnto  *  Oo.    Fp.  MS,  < 

Boaaakold  Birgtese. 

Pp.  8a.   ii  Mou. 

Uonten,  Jotit).  Two  Etian  on  EcODomlea.  ClU- 
(Sfo :  8.  A.  MiuwvU  Jt  Co.    Vp.  ia«. 

Bart.  W  U..  M.  D.  ConuiiBpUon  ami  LiqoU*. 
Chloa«o :  W.  T.  K««a<T.    Pp.  tsS.    |J.M. 

OJarl,  Flurlan.    Tbe  Tnoebinir  and  IIMaty  of  , 
Matti«Datio*  in  tb<  I7alt«d  bUiai.    Dailad  bMaa 
Sanaa  of  Edacatloa.    Pp.  400. 

Chrk,  J.  8.,  *  Co,  LooliTlUa,  Ky.  Xpltapha, 
OH^inal  tad  £alectad.    U  oaola. 

Cook,  Gmts*  B.  Float  Bapon  of  tba  8ut« 
(<mloirl<torNewJi>n«7.  VoL  II,  Part  II.  Zoilonr. 
N««Bnin<«lck,N.J. :  Irrtag  8.  Upaon,  Oeoluf  Ijt 
In  Gbaifa.     Pp.  BM. 

Coniall  UalrualtT  Experlmaot  Btatloa.  Ball*- 
ttns  Nca.  SI  and  ».    Pp.  -ii. 

I>awaoii,  Qaorgc  it.  Later  Pb jikHctaphlcal  OmI- 
oKj  of  iha  BoGky  Ifouotaln  B«g1on.  Fp.U,  wUta 
FlstM. 

Dtrlawora  CoUi^  AartcalraTal  Experiraeat  8ta< 
Uoa,  Nawark,  Dal.    BoUetia.No.  10.    Pp.  Si. 

Eben,  Oeors.  Tba  KUxir  and  othar  Talaa. 
Gottabarfcr  A  Co.    Pp.  Ml. 

Fnllrr,  J.  Morrtaon.  Boftoo.  To-day.  PabBabad 
arafUjr.     Pp.116.    5c«nta. 

Hyatt,  Ati>lMna,aad  AnDa,J.  If.  Isaccta.  Baatb 
A  Co.    Pp.  HO. 

Iowa,  PUmeer  Laws  Uak  era,  Aaaodatloo.  B»- 
UDloo<ari88<5aadl8Ml,  DeaMolnM.  Pp.lCT.— 8uu 
Board  of  Uaalth  Mootbly  BQlletin.    Pp.  It. 

Jajfo,  Willlazn.  Inorganic  Cbemlatry.  LoOfmaiM, 
Orean  *  Ca    Pp.  ilA. 

Laoce,  Helens,  nuher  Education  of  Women  la 
Europe.    D.  Appletua  A  Cu.    Pp.  164. 

lewlM.  T.  a..  St  Paal.  Ulnn.  QnarU-Woikara 
of  Utile  talla.     Pp.  S. 

I  odnrer,  Normaa.  The  Uataorlo  OjpoUieala. 
Marmlllao  k  Co,     Pp.  MU.    |A.'A 

U/camoUre,  Tba.  Uarlftml  Bteam-boUar  Iiupee- 
tlon  ami  I uutanee  Company.     Monihly.    Pp.  S4. 

LowoM,  Auetutua  Ua-^iuchttactta  tottltnta  of 
Technology.    ComuMmora:!  .     Pp.  M, 


Mauachusetta  A^fcuU' 
AnaJy<la  of  Oomiuerelal  Fvn...- 


'  It  BlailoCL 

: ;,.  H. 

Aleehan,  Tbomaa.  rhlUilolpbla.  Contrtbutlona 
to  tho  UIu  HIatorlet  of  Planti.     Tp  S. 

Mtchtaiui  AgTlcaltiinU  ICxporimeot  Station.  Btil- 
lellDi  >V'>U>'l».     I'p.  T  to  to  each. 

.Mlrd:<il!,  CIKTunl,  U.  T>.  A  Cllnlco]  Study  oTDIa- 
eaaaa  of  (ba  KIdneyi.  Cblcafo :  W.  T  Keener.  Pp. 
tfl.    18. 

MonHj,  I.  n.  Practical  Plane  uid  8oUd  aouma- 
Irjr.    Lonifmane,  Oi\<ea  Jr  I'o.     I'p  ^oo. 

New  Kngland  Mote  ^,>l.,l■u^«l  S.HletT,  W.  M. 
DarU,  Director.    laVMUt;>Uuua  In  tbe  Tear  18W. 

Now  Tort  AgrlcuUnral  ExperUnant  Statloa. 
BnUetla  No.  24    Pp  id,  with  PhtM. 

Otilo  Af^icultun)  Ki  porlmout  Statloa,  Cotamblia, 
Balletlu  for  8vpteDibcr,  I'sM.     Pp.  IS. 

Oktberir,  Ouar.  A  Mnnul  of  Welf-bt*  and  Mrw- 
una.  Pp.  lisn.  n  SO  —Do.,  and  Lone.  John  II.  A 
Laboratory  Manual  of  Cberalatrv.  I*p.  C7,  witb 
Plate*.    f^M.    thlcofo  ;  W.  T.  Keener. 

Outarto  T>ep«rtnieot  of  A^rlculttkra.  Foul  BiDod 
amonjt  Beea,    Pp.  no. 

ITioto^niTnro  Company.  N»w  Tort.  8nn  and 
Bhada    NoTamber.  IWO.    40  centa.    Maynu-. 

PuadsBa,  CkL  Baportof  PobUoHcboala  lbrl«M. 
Pp  M. 

rhlI«i1..|pblaPolyoll«»c«i  ■  ■  ■  "  r  Oradoataa 
In  Mmllclne.    AiiBOUAe«in<- 

PtfkcTliiif.  K  C,  and  \\  Ilamnd 

0>l|rtfe  Ol,(»«r*»tory.  Ketalts  (if  l-'Uscrvntlon*  with 
ttaa  Uortdlsn  Photometer.    Isat-tsS.    Pp.  iOT. 
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AmoTlcan  Chemf'^l  .TtnimftL 

JllOg 


Ullar,  C.  v.,  and  Uowgnl,  i..  I  >.,  Kiilton.  InMct 
Ulo.  Vul.  Ill,  No.  4.  \S  ublntton  :  llUlilun  uf  Eu- 
tomolflCTi  l>«P*ftsieui  u(  Af;rU:iiJtuni.     Pp.  4A. 

Botch,  A.  Lcwmim.    OhMrvatloim  *t  Blnn  Hill 
lI«laoral(i(tail  ObMnitar;.  M«m.,  In  l»)».    Pp  7«. 
ebnftldt,  R.  W..  M.  D.    Oit«olo|rr  of  Arccia  ud 

l:tlo  Witsr-Blrdj.    Fart  VIII.     I'p.  IN. 
SloQo,  JuDM,    0«ogrkpbjr  cif  Eomp*.    Pp.  Bit, 
SOccau. 

Skldmora,  Stdncj  T.,  FhtlidelpkU.    DulTantt/ 
[.SitiiotluD.    Pp.  la. 
.      Bmlth,  John   B.     Mootb  Ptrt*  of  Uw  Dlptwi. 

r»p.«. 

BiimUJUm.    MoDthl^.    Looilon.    Pp.  11 
■nifrnj-fion,  Punlol  Onwoloaf.    Tb»  Phllaaophy  of 
r  '  —.    LouKmuu.    Pp.  t3l&. 

M}r  Trirlo  licujomlo.    Dottoo; 

I  r       Pp.  312. 

TlDicI*.  J.  Utahnp.  HJ«lt'ii  PrtnMplM  of  OMonl 
InorvAJilc  Cbtfiulslry  ittniulatwl).  Luuffiiiaiu.  Pp. 
tin. 

miUKl  SutM  Nstlanal    MuMiun,  WMklactOb 
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Woriio.  lohD,  Tho  ETolatti>D  of  PhotoffTvphr 
tx>n<lon  -.  PI|Mr  A  Ckrtor,  uid  tli«  wOuir.  Pp.  Vl'V, 
witli  Plato!^ 

Wlllouihbx.  WmcI  W.  Th»  Hnnmnt  Cnart  of 
tl»  UnJwd  StiiU>.    Juhiu  DopkUi*  ProM.     Pp.  I>4 

'Winchvll,  Al«xa&il«r,  Ann  Arlior,  Ulcb.  Rooafkl 
^OIlMTVaMitnn  OH  !(nmt*  rnno'ltsn  Itork?.     Pp.  19. 

W',.  ■     •  inot- 

rto«l  I 
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to.    Pp.  la. 


POPULAR  MISCELLANY. 

Puteir  lutltato,  Hew  Tsrk.— Prom  th« 
opening  of  the  New  Tork  Puttuiir  InatltnUj, 
FebruAry  18,  18S0,  tiU  Octotwr  IBlfa,  610 
^  parfons  that  had  been  bitten  by  dog*  or  otls 
I  prvavnted  tbemaoltrM  to  b«  tr«At«iL  For 
480  of  tboae  pndrnto  It  w» 
that  Ibe  anlnuUj  whlcli  att;>' 
rot  mad.  Couivjunntlr,  thcjr  wcro  »rnt 
back,  after  haviDg  had  their  wotioda  at- 
Bil«d  during  the  proper  UirifTth  of  time 
irhoQ  h  wai  DoocMnary;  inn  r>:iii.  mN  ^r  tbiti 
^iorli'«  were  coiuiilled  or  tr.  In 

e«  tbc  antibydmpluili"  >       i  ■•» 


applied,  bydropbobU  btrbg  txai 
atrated   by   vetcrioary  esaalaaliRB  «f  Ikt 
aniniala  which  Inflicted  Uta,  or  by  ih*  h 
oculatUin   In   the  laboratory,  and  to  ■«; 
ca«e«  by  tb«  d«ath  «f  aoo*  ntbtr  pna^  m 
animal*  bitten  by  tbs  aam*  dogL    Al  1am 
penon*  wora,  on  the  day  of  the  liT«n,  •- 
Joying  good  health.     In  dKbty  oam  tbi  i*- 
tieoia  r«at<]*«ii  tho  treatment  frw  of  cWrp- 
The  personi  traated  were— eliti  |.«r  i~.- 
New  York  j  tweiro  from  New  itr 
fram  Uaaaachoaetts  ;  eigbi  Into  i4iiu^^^ 
cut ;  nine   from   IUio<>i« ;  ibrM  tran  Da- 
eouri;   throe    from   Norlb   Oaroliaa;  Ikna 
from  Pcnnaylrania ;  two  from  N«*  O"^ 
ehir«;  two  from  Gc»r^  ;  two  frrmiTco*: 
one  from  Maryland;  on*  froia  Maia*;  oh 
from  Eenhicky;  ona  from  Oblo;  tmmtnm 
Aritona ;   one  from  Iowa;   ooa  (ma  %*■ 
bnuka;    on«   from    Ark  an— a;    oi*   tarn 
Louiiiana ;  and  one  fran  OntAito, 

The  TuMfWi  Dm^  —  Ear 

n<'lkim|>,  of  U»  United  Slataa  X«f7, 
paper  before  the  Asiatic  (Vctety  tt  Jap»a  la 
Yokohama,  in  October,  defcriUaK  llw  4«p 
goundingi  made  by  hU  •amy  fmmi,  A» 
Tiisrarora,  in  (ho  Kan>  Slwti,  Ual 
and  comparinif;  tli"m  with  A 
in  other  uiaj  and  parta  of  tiM  oRao.  YW 
main  object  of  tlie  TnaeBfon  iipuBika 
waa  to  delermlna  tin*  '■■•■^i-  <••'  "'  •  nhk 
route   across    the    ti  frca 

California  to  Yokoboma,  vr  way  m  Bm^ 
lulu  and  the  Bonin  t->-~*-_  tai  at  tW 
lioraowunl  run  tn  anrrey  a  aaoMrS  iwku 
from  a  point  no  the  eaat  ooaat  «f  Japaa,  •> 
a  great  circle  ninuln^  throng  tb*  Alaalia 
clialn  of  lilaod*,  and  ending  at  CWpr  Kit- 
Icry  at  the  nitmaev  of  Pu|pi  SaaaL  Tbt 
mid-Pacific  aurvey  had  baa 
run,  witbnql  fin>fin^  aay  uniiiiaally 
abU  deplha,  and  the  party  anllrlf  irf  0(1 
tbe  nHnm  lurrey  wnuM  be  i  lui  i  ai|i  i«  ll^ 
oaay.  Bc^ 
June,  tbf' 
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faip  taUica  la  that  DdgUwriiood,  the  greatort 
■Mtmrcd  tMiDg  tfilt  htbomi.  At  4;M0 
CrttMoa  •  MlUer  CsMlla  thermuineter  wnc 
op  wrtakud  troni  the  rveuluot  preMure. 
The  time  4Kcup!<4  in  mtktD|;a  ca»tof  ififii 
fatboou  tnd  getting  back  a  tpecimen  of  the 
bottom  waa  two  houn  twent^-aix  miiiates 
and  flftj-aaraii  MootuU.  Good  specimen! 
vara  Imxlgfat  up  from  four  of  the  depths, 
and  in  ona  other  the  specimen-cup  etrnok 
rode.  At  the  deepest  of  the  casts  the 
■Irt  parted.  In  view  of  the  remarkable 
dapttia  found,  the  conclusion  was  irresisti- 
bla  that  tfae  great-circle  route  would  hare 
10  ba  ataiidaiied,  and  a  new  line  of  less 
4«plb  aJoptad  tf  It  enuld  be  found.  This 
Mdaa  of  depth*,  ranging  from  n,6i»  fathoms 
to  4,000  fathoms  and  upwurd  south  and 
_«ast  ot  the  ridge  between  Capo  Lopatka  and 
i  Alaotba  lalamts,  Indii-atca  Ihal  a  trough 
of  ritraurdinary  ilppth  and  extent 
I  along  the  east  coast  of  Japan  and  the 
I  Islands  and  onder  the  DIack  Stream 
(Kvo  fiivo),  exceeding  any  similar  depres- 
ifca  ft*  fooad  in  an;  other  region  of  the 
grtal  oeaaiM.  Tba  depth  of  the  deepest  cast 
— ^T*  mOaa  and  a  quarter,  the  deepest  wa- 
tar  yA  foand — is  sufficient  to  bold  two 
■KMntain*  as  high  as  Japan's  great  Fusl- 
jaoa,  and  leave  them  nearlj  two  thirds  of 
a  nUe  under  water.  This  region  of  the  Pa- 
sUe  baa  been  named  b/  the  German  goog- 
ripbar  Fetennaon  the  "  Tuscarora  Deep." 

iMpratearat  of  Prtatlag-mathliei. — 
Tb«  fl(M  aatomatic  printiug-machincA,  ao- 
wifng  to  Xcaars.  Southward  and  Wilson's 
voik  on  the  subject,  were  Inrented  for 
eaUeo-printIng  in  ITfiO.  About  a  hundred 
jaata  ago.  Nlofaolaoo  took  out  a  patent  for 
ft  m»«»>'"»  applicable  to  the  printing-press. 
Ik  did  not  come  hito  nse,  on  account  of 
lebolaon's  porertj,  and  the  first  practical 
kachloa  was  mads  by  Koenig  in  1810, 
the  Annual  Register  was  printed  00 
Thfai  machine  was  capable  of 
thousand  eopiea  in  an  hoar, 
^■o  other  praaa  ttieo  existing  oould 
than  a  fourth  of  that  number, 
stereotype  plates  were  made  by 
'  in  1814.  Inking  by  rollen  had  a1- 
inrentcd.  For  the  last  sixty 
ya«n  ptognaia  has  been  very  rapid,  and 
hi-itiga  some  new  madiine  to 


aare  time  and  tronble,  and  increase  the 
spoed  of  production.  Much  attention  la 
DOW  given  to  type-setting  machinea,  of 
which  six  are  described  by  Southward  and 
Wibii>n  as  in  use.  The  great  dilticulty  in 
the  use  of  these  machines,  which  has  only 
now  been  solved.  Is  in  the  distribution  of 
the  type.  It  is  evaded  in  the  London  Timea 
office  by  taking  a  cast  of  the  matttr,  then 
melting  the  type  and  refounding  it.  One  of 
the  latent  machines,  it  Is  said,  however,  ef- 
fects the  distribution  as  rapidly  as  the  set- 
ting. 

The  Ajf-aye, — A  coriotu  oreattire  ia 
the  aye-aye  (Cheiromy  mailiiffiueariituu), 
which  was  long  a  puxzle  to  naturalisu  on 
account  of  its  many  peculiarities  of  form 
and  structure.  It  was  named  by  the  French 
traveler  Sonnerat,  after  aa  ezelamation 
made  by  the  Malagasy  natives  on  seeiag  it. 
It  is  cUssified  by  Prof.  Owen  as  the  sole 
representative  of  the  last  of  the  three  fami- 
lies into  which  the  lemnroids  are  divided. 
It  has  eighteen  teeth,  of  which  the  four 
front  ones — two  upper  and  two  lower — are 
much  like  those  of  a  rat.  Cuvier  compared 
the  lower  teeth  to  plowshares.  They  are 
powerful  cutting  instruments,  and  availa. 
bio  for  removing  wood,  making  hole:)  in 
branches,  and  gnawing  through  the  sterna 
of  sugar-canes  and  other  similar  plants. 
Tbe  ears  arc  Utrge,  round,  and  open,  and 
have  I>een  compared  to  those  of  a  bat ;  the 
eyes  are  wide  and  staring;  and  the  upper  lip 
Is  perfect,  or  uncleft.  The  whole  body,  ex- 
cept the  cars,  nose,  soles,  and  palms,  is  cov- 
ered with  thick,  dark  fur.  The  most  curi- 
ous peculiarity  of  the  animal  lies  in  the 
structure  of  tbe  third  and  fourth  fingers, 
which  are  very  long,  the  fourth  being  the 
largest  and  longest,  while  the  third  Is  so  ex- 
traordinarily thin  and  wasted  in  appeoranoe 
that,  as  Prof.  Owen-says,  it  seems  as  if  it  was 
paralyxed.  The  use  of  this  finger  Is  described 
by  Prof.  Saudwith,  who  gave  his  pet  ay»«yo 
some  sticks  to  gnaw  which  were  bored  by 
grubs:  "Presently  he  came  to  one  of  tha 
worm-eaten  branches,  which  he  began  to  ex- 
amine  most  attentively,  and,  bending  forward 
his  ears  and  applying  his  nose  more  closely  to 
the  bark,  he  rapidly  tapped  the  surface  with 
the  curious  second  digit  as  a  woodpecker 
taps  a  tree,  though  with  much  leas  auise, 
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txoBt  time  to  time  inseitiog  the  end  of  tha 
Blender  litter  into  the  worni-bolct)  aa  a  ■ur> 
geoa  would  a  prol)e.  At  longtii  lio  came  to 
a  part  of  the  branch  wliiub  evidently  gare 
oat  an  Interesting  tound,  for  he  bci;an  to 
near  it  with  bi«  strong  tcotb.  He  rapidly 
stripped  off  the  liurlc,  cut  iutn  the  wood, 
and  expoDvd  t)ie  neat  of  a  grub,  whicii  lie 
diiiutily  picked  out  of  it«  bed  with  the 
slender  tapping  finger  and  conreyed  the 
luscioua  nmr«el  to  hia  muutli."  Tlic  aye- 
aye  ia  nocturnal,  and  aeldom  Win  itxelf  h« 
aeen  in  the  daytime. 

■MtenMah  BMd-drCM. — A  itudy  wa« 
Qtly  published  by  lira.  Zelia  NutuU  of 
I  object  in  the  Imperial  Ambna  Col- 
ction  at  Vienna  which  bad  been  vaiioiuly 
l-deacribed  aa  a  Mei  can  bead^reas,  a  gar- 
mrnc  intended  to  be  worn  about  the  waUt 
aa  an  apron,  and  a  atondard.  Whatever  it 
Bay  bare  been,  it  waa  auppoaed  to  hare  b«- 
ODged  to  aome  pet*on  attached  to  the 
court  of  Hontexuma.  The  author  decide* 
that  it  waa  a  head-drcaa.  Aa  it  ia  qow 
mountod,  on  a  backing  of  black  TeWct,  it 
nts  a  gorgeous  appearance  The  long, 
fringe  of  quetzal-featbera  vxbiliita 
light  eridenoe  of  decay,  while  the  other 
irta  hare  been  carefully  reatorcd.  The 
aped  baae  of  the  featber-pieco  is  com- 
of  barmonioualy  disposed  Roncentrto 
banda  of  delicate  feather-work  eiiiildf'l  witb 
thin  beaten  gold  )ilatea  of  diffcn^nt  ahapea. 
The  details  of  the  structure  and  attadimcnt 
of  theie  (ilatos  confirm  what  thv  early  H|>an- 
iarda  aald  about  the  admirable  nicety  of 
Xexisan  Indualrial  art.  The  loose  fringe 
waa  eompoaed  of  about  fire  hundred  of  the 
;  (afl-fenthen,  of  which  each  male  ijuot- 
1  haa  but  two.  Next  to  It  thn  moat 
triking  feature  of  the  a|i«oim«o  i*  the 
turquoise-blue  band  of  feathera  on 
rhioh  a  design  waa  executed  with  small 
piecea,  originally  fourtr(fn  hundnMl  io 
nmbcr,  diapoee<l,  overlapping  one  another 
I  flsh-acal«e,  so  aa  to  form  a  flexjbia  rec- 
tilinear partem  aoggesting  a  aeries  of  small 
lowen.  The  blue  of  thla  baud  « 
witb  a  band  of  aoarlHt  fxulhvn.  •<> 
that    their  r.utward, 

f«rnied  a  p:  Above 

thlaw'i    r.;_.         '.u<  small  winK./aallMt* 
of  tbcifi.  t  .11  uhIj.'  iho  tall-fcalhenaf  the 


enckoo,  wbosa  wUta  tlt«  formrJ 

d«tlued  brood  Una  t\:: 

disks.     The   wtiuUi    » 

upon  a  suitable  back 

kind   of  kite-frame.     '  Manuiai 

the   utmuai   car*,**  aaya    lti».  Kaltal^ 

oialoriala    moat    UgUy    <a«eew<l    t^ 

Uciicnim.    imllln^    lb*    attrttai*   «*! 

bluiii  <  hotXi, 

In  a  -.'J  by  tbe  h*i^ 

god'a  living  repreaeMMIraa,  tlat  Mfii  ptM 

and   the  war  ebi«f,  thfa   haad-dnsa 

have   been   appropriately    owanl   aa 

po«c>d  of  by  Montczom*  alone  ai  th«  I 

the  conquest,  from  which  period  It  aaai 

dates."     It  was  probably  one  of  11^  (|to 

sent  to  the  Em|i«n»  ChadM  T  bj  Qttm  !■ 

1518. 


as4^ 


Uflariin  U'l   "     '  -ttkir*— A 

of  the  relations  '  <uid  isAMi 

far  as  they  may  be  iUusUalcd  by  |K« 
trar.f;«DeraI's  reporta  (or  IxHuioa  froa  Itn 
to  IROO,  baa  b««n  published  (ly  Sr  Aitte 
Mitchell  and  Dr.  Bucbao.  The  iswismi 
of  a  strongly  marked  winter  tnaiimaia  mi 
an  equally  marked  summer  mlnlmanithlimit 
tiie  whole  forty-five  yvara,  with  a  ^aaB  H*- 
ondnry  maximum  nuiniog  frnm  Iha 
of  March  to  the  middla  of  April, 
tliat  the  ratr  of  deaths  from  *^*-^mr  Is  Ifr 
veriH)  to  the  t«^ipemlur«.  Th«  wbt*  at«» 
wg  their  distribution  la  MOgtuna  wMi  that 
for  diaca*o  of  the  breathing  orpaa,  wM 
tho  addition  of  a  slltht  Hw  la  lis  sfstaf. 

But  although  theepidr'- -      -mil  momI^ 

during  the  cold  seaarx  •■  atf  a^ 

nrrtrd  wirh  '4  vaMkr 

at  tb»t  lira  I  pthM% 

wami  "SnllwtcJ  Itself  fm- 

eralit  dtuteg  the  spMiailt 

In  BO  CO*  waa  any  exorptkaaDj  mM 
weather,  in(«r«UtMl  Itt  tin  period  ■!  Ik 
cpldemle,  aeoooputiail  with  aa  {» 

JnalhS     from     Indn-nm     r,r     rr-rn 

reatinff  of  i '  '^^ 

of  mortalitj.  n    'Ur  r-^Hl  iir*-STX^j 

the  rpldmulc  waa  on  the  waia,     Oikar  0^ 
If  la  luv*  prv^iiM  wd 

(Umu  npuia.  ^Ifchia, 

dlaoai  '  <rMaB.  ifcaw 

liam,  aad  din—f a  ot  itw  narvoia*  ly^i 
The  djaansna  which  rlilded  a  (uuitaStr  ^ 
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g<c  iJuriDg  tho  prvTalence  of 

[0  were  dliuTba>«  uiU  <J;i<oDtcry, 

nuiaalM,  (carlct  fcvur,  l}-(ihoiJ 

•ail  efTvlpoW.     The  dcAth-rulc  uf 

!    r6MJ  coll^id- 

:  tlic  four  or 

btfgiD- 

'  U)  tbe 

the  dinKemination 


Bla(  of  Um  regiitnti 

CirflhBii;      to    kludjriiig 


I^^NOM  of  the  dUoase  by  windi),  it  is  well 
^Blo  eoDlloa  tltention  to  lurfftce  winds. 
^B  04*  found  thiit  Atiuonphcric  circulation 
^Bto  place  largpljr  tliroiigU  cyclones  and 
•ncydoaaa,  hj  meaus  of  wlUcli  the  lerd^ 
(( Iha  enjToiita  are  changed. 


Usktmlac.— It  WM  uMrtcd  by 
Mr  Shalford  BidircII,  in  a  lecture  at  the  Loa- 
jlM  taatilutiiin,  tliat  tlic  ligug  lightniug- 
^^p  of  artid*  ban  no  riiateuuo  in  nature, 
^irb  auuiily  an  arti*t)«  Sctlon  or  symbol; 
■nd  th»  rpcaliar  produced  pbotographd  to 
prOT*  bla  point,  aucrting  that  not  an  iu- 
■UDca  of  tb«  iiKt-f^  tiuh  could  tw  found 
MDonK   the  two  bundre<l  In   the 

I  of  the  Metcorol   .  y.    Mr. 

uc«  has  eincc  published  a  paper 
nrpoM  of  tbowing  how  ilie  ugnig 
>Iuch  i«  tvallr  i>ft«n  teen  by  obBcrv- 

Kuul  U  frequently  depleted  by  artliiti, 
hafe  a  eounlctpart  In  nature  conei«tcat 
J^  vridnncfi  of  the  isoctety'«  photo- 
^k  la  \x\»  riew,  the  app«anince  it  not 
Bk  hself,  but  1>  the  optically  projcct- 
•4  !«•()  of  the  flaiih  formed  on  clouda,  not 
of  a  aBMOlb  aurfaoe,  but  of  the  rocky  cuinii- 
Ini  lyp«k  The  huag«  of  tliv  lliuh  t«l(i>s  the 
■ngitft  of  the  onrren  surface  and  beconiM 
The  author  ha<  excmpUtied  thij 
iby  caatlng  the  photograph  of  a  light- 
by  means  of  the  optical  lauiem, 
Icmnulua  clouds,  when  the  "  stream- 
I  became  zigiagged. 


JM^dtsdlMllaa  ky  Vranrt. — M.  Jacques 
^Huiloa  tiajt  describwl  a  melliod  now  pmt^ 
KiaFr 


I  in  France  of  identifying  criniinaii4  by 
;  llicir  meajiures.     riiotir^.Taphy  is 

I  tn  U  oitly  *«  an  aid  to  ideDiiHcntion  es- 
tabUalMi)  by  other  means.  The  bads  of  the 
lyiliM  b  to  obtain  measurements  of  those 
boaj  paru  af  tiui  body  which  undergo  little 
«r  ao  dxaattt  tSxxt  maturity,  and  can  b« 

nn*4  •(tk  «xlT«u»  ac«ura>.'?  to  within 


a  very  minute  6gure.  Those  parts  arc  the 
head,  foot,  middle  finger,  and  parts  of  them, 
and  the  extended  forearm  from  the  elbow. 
By  the  clas^iification  of  these  anthropomctri- 
cal  coefficients,  a  list  including  any  number  of 
persons  of  whom  photographs  are  obtained 
can  be  divided  into  many  groups  containing 
a  small  number  of  individuals  each.  Stress 
is  laid  on  the  importance  of  the  liaud  and 
the  car  as  marks  of  recognition.  The  band, 
because  it  is  the  organ  in  most  constant 
use  in  every  culling,  and  in  muny  trade* 
and  professions  it  becomes  modiliod  in  ao> 
cordanco  witli  the  particular  character  of 
the  work  which  it  has  to  do.  The  ear  is  the 
precise  oppo:)ito  to  this.  It  changes  very 
sliglitly,  If  at  all,  except  perhaps  in  the  case 
of  prize-fighters,  who  develop  a  peculiarity 
which  is  easily  recognized.  It  is,  therefore, 
an  important  organ  to  measure,  inasmuch 
OS  the  results  are  not  likely  to  be  nullified 
by  a  change  in  the  conformation. 

IrUh  Hythi. — In  his  book  on  the  Uytha 
and  Folk-lore  of  Ireland  Ur.  JcremLab 
C'urtin  regards  as  insufficient  Iho  theories 
of  Mr.  Miiller  and  Ur.  Spencer,  who  de- 
rive all  mythology  from  a  misconception  of 
the  meanings  of  words  and  a  confusion  of 
ideas,  and  refers  its  origin  to  a  uudconce|>. 
tioa  of  the  causes  of  phenomena.  "  The 
personoges  of  any  given  body  of  myths,"  he 
says,  "  are  such  manifestations  of  force  in 
the  world  around  them,  or  the  result  of  such 
manifestations,  as  tho  ancient  myth-makeni 
observed."  Mr.  Jamea  Moonoy  remarks 
that  the  definitenoss  of  detail  churactcristio 
of  Irish  storiesi  contrasts  strongly  with  what 
Is  found  in  other  parts  of  Europe.  In  Uun- 
gary,  for  Instance,  the  usual  introduction 
is, "  There  was  in  the  world  "  ;  while  the  Rus- 
sian story-teller,  hardly  more  satisfactory, 
informs  us  that  "  in  a  certain  state  in  a  cer- 
tain kingdom  there  was  a  man."  Tn  tlie 
Irish  myths,  on  the  contrary,  according  to 
Mr.  Ciirtin,  we  arc  tohl  who  the  charactem 
are,  what  their  condition  of  life  \»,  and  how 
they  lived  and  acted;  the  heroes  and  their 
fields  of  action  are  brought  before  na  with 
OS  much  de&nitencss  as  if  they  were  per- 
sons of  to-day  or  yesterday.  Tlir  Oaclic  my-' 
thology,  Bu  far  as  it  Is  preserved  in  Irebtnd, 
hi  i>nid  to  bo  better  proierved  than  the  my< 
thology  of   any  other  Euro|)0«n  country. 
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From  the  definite  character  of  the  myth^, 
together  with  the  iotenial  eridfuce  offonlci] 
hy  the  language  iliclf,  it  woulil  vuem  that 
the  UakUc  occujiauc)'  of  Ireluid  dato  from 
•  very  remote  uiti(|ultj — going  back,  in 
fact,  tu  the  p«rio<i  of  the  earllvst  waTe  of 
■  adgration  from  the  primitiro  borne  of  the 
Aryana. 

CarlwdUes  ef  AfHcan  Cnstom. — Yet  new 

phased  of  African  life  and  ctutum  are  de- 
•^  icribed  in  the  diary  of  a  journey  from  Bibe 
I  the  Bakuba  country  of  tbo  eminent  Port- 
\  tiguvM  trader,  Silva  I'orto.  The  Eiboko  or 
1  Kaxliolto,  when  their  cbltf  dies,  either  re- 
turn to  their  relativcM  or  build  tlicoifielvps  a 
new  Tillage.  The  new  chief  al»o  builds  a 
new  Tillage,  and  recoireR  a  man  or  a  woman 
from  each  of  bia  sub-diiefa  as  a  contribution 
toward  peopling  it.  The  tukano,  or  bnoo- 
let,  bestowed  as  a  Rymbol  of  power  upon  one 
of  the  chiefa  by  bii  auperior  for  faithful 
■enrice,  la  made  of  hnt»  or  copper,  intcr- 
|<«oTen  with  the  sinews  of  a  human  being 
'  who  baa  been  sacrificed  on  some  tpei-ially 
>  •olemn  occaiion.  It  la  covered  with  the 
skin  of  an  antelope,  and  has  cbarma  attached 
to  It.  If  the  holder  of  this  emblem  lo»n 
the  favor  of  his  feudal  lord,  a  meaionger, 
bearing  a  similar  bracelet,  bat  of  smaller 
sItc,  and  a  two-edged  knife.  Is  sent  to  him, 
and  the  disgraced  chief— and  his  brothers 
and  wives  usually  with  him — quietly  submits 
to  deeapitatioiL  A  curloos  custom,  called 
thikayandanda.  Is  observed  by  the  Bakuba 
in  oiinclading  a  bargain.  An  offer  having 
been  made  and  accepted,  tbe  rendvr  plucks 
a  leaf  and  presents  it  to  the  Intending  pur- 
chaser, who  taking  hold  of  It  cuu  it  asunder, 
when  the  two  pieces  are  thrown  behind.  If 
this  mode  of  confirming  a  bargain  is  neg- 
lected, the  vender  can  claim  double  tbe  ralije 
of  iha  nerchaitdltc  in  qnenlon. 

FrNomtlst  tf  laaalM.— A  «itppod- 
U<m   that   the   mummies   of    the   Sgrptlan 

LkingY  in  the  Ardurologlcat  Musearo  at 
Ghlxch  had  b*gun  to  deoty  aiocv  they  wcr* 
imrollml  and  deprived  of  tboir  bituminous 
CKiVdrings  was  taggatel  by  tht  appearance 
of  a  white  cfliMcaesno*  on  cortala  parts  of 
the  tnunimr  of  flstl  1.     In  or-'--  •    

[whether  this  was  tnio,  T)r  I 
tMkbg  a|i«cial  qtuUfleatiooa  lor  tuu  ••orb. 


was  Inrlled  by  M.  Grecjam  m  cisiian*  imi 
mummies  and  lb*  aWarocanea,  aoi  4•«s^l 
mine  wli<*lki-r  sign*  ct  AtOkj  bad  taca  4»| 
Tclopcd  since  the  unioIUiig; 
olBoreacenec  was  Uu  Raolt  of  dany,  all 
wlicther  tbe  louiumtea  wera  thniaiewd  < 
destnictiuiL  l>r  Kuuquet  reported  ikit  ha| 
bad  observed  tlie  efflorescienre  ob  tbt  i 
my  of  8ctl  I  at  tba  lime  it  »aa 
June  10,  IStie;  that  a  apediDaa  af  It  », 
amioed  micitMcopically  was  foand  Is  \k\ 
composed  of  sealcc  and  prisms  of  i 
aolu,  with  the  origin  <>(  whirb 
had  nothing  to  do,  and  that  bi  tl  «at 
neither  myeltcs  nor  spores  ;  and  ( 
to  \r  [ilctv*  of 

muiii  !  to  damp  i 

in  sterility.  Tbe  effioreacaiiea  la,  ia  tet, 
simply  an  cxtrusloo  of  lb*  aalla  ewptoyul  la 
the  emtwluUng  at  the  mununy,  aad  of  its 
repairs  to  the  samp  when  It  waa  taesM 
abont  twenty-three  hundred  years  afOt  turn 
Its  original  roatiag-pUcc  to  Dalir-cMlikBl 
Ilenoe,  the  mummies  ara  ta|iposad  la  ka  Mfr 
from  atmas|ib«ric  deMrloratfaiiL 

The  rUUas. — In  a  lector*  on  Ik*  Rp 
taland^  delivrrn)  at  HokitniB,  Xf«  3 
the  Rev.  R  J.  Qlbmn  rtahl  tbat  tiM 
population  was  abo4ii  4  haaibwd 
widic  liie  RunipMns  nnaba>«4  Ibiaa  b»^ 
dred  thousand.  All  lit*  aatitas  baf«  ^ 
braced  Christianity;  obanhca  lad  aAsris 
are  found  In  every  village,  amd  Cftae  is  s^ 
most  unknown.  In  the  miiwliintlaa  af  lbs 
native  bouses,  '  "d  piiilHi  sn 

not  apprcclatol  iilng  plsat  is  4- 

vlded  off  by  moaquilo^iulaiBa  aaly.    Tks 
men  arc  powerful,  watt  dcraloped,  «llk  mf 
pc»-colorcd  sUna,  a»4  acna  of  tba  wtmm 
are  of  preposasaring  afpaarasoeL.    Bmu|iii 
clothing  is  tisMi  by  aesaa  af  tlia  aathv,  aal 
gives  tb<aa  ocBBitaaaay  a  |p«taa(«*  affat^ 
anea.    OOlag  iba  body  aad  Uttln|t  1^  ^If 
A  draas  wmststlap  s(  a 
gtb  of  wbHa  stastlin  w< 
.  Mtb  af  aatlTa  ctolh  Is  fe^ 
^'  pMs  aaar  a  «alsl.a<^ 
sntl  a  s.irt  al  plnolgsa,  wilbaat  rflb^  Wa*- 
covrrin-  nr  !.,«»ti.     Tlip  lti£iir\2a r'f  Ij  a^^ 
a\  :  i^ 
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After  6  time  it  in  dug  up  and 
;  bat  the  (oiell  U  ratbor  strong  at 
Fiji  \»  %  ooinmonwealtli  tn  the  proper 
MM*  of  Ihv  t<irm,  lUl  urtiole*  being  public 
fngmtj.  Mo  lutire  lire*  by  trade,  and 
to  bare  do  idea  of  tlie  principles 
Tbo/  are  iodustrious,  and 
'  la  p«ue>7  wd  wood-woric,  although 
implemcow  «r«  for  ibe  most  part 
Tb*  natlva  dnim.  formerlx  used  to 
■d  tb«  war  alarm,  id  now  employed  to 
peopU  lo  cburob,  which  ibey  all 


Oceaa  TrmuptrUUon  of  Plant  8pecle*< 
ffaocntJ  performed  \iy  Dr.  Ouppy  ut 
KMltng  Ulamls,  which  are  six  or  seren 
oillvJ  fnjm  the  Deareat  largo  land, 
ow  tliat  oertaio  kinds  of  ttvi*  will  gcrtui- 
lutr  fr«cly  after  being  thirty,  forty,  or  fifty 

EttI  M»-water.  During  this  time  they 
b*  aoaTeyed,  on  a  drift  current  of  only 
knot  an  hour,  a  distance  of  from  one 
■umI  to  twelve  hundred  miles.  Some 
swQ*  tbM  do  not  readily  float,  or  float  only 
■hart  periods,  are  oonrcycd  hither  and 
litb«r  In  a  Tariety  of  ways — as  in  the  cavi- 
of  pumlce-stonc,  and  in  the  crerioea  of 
Ift-wood.  Such  seeds  as  germinate  hare 
ilttes  In  esubliahing  tbemaelres,  the 
l-fttrmldablo  of  which  arc  caused  by  the 
TtiUM,  which  eat  tlie  green  sprouts  as  soon 
a«  they  appear.  If  the  plants  escape  the 
«sIm  In  their  enrUnst  Infancy,  tb«y  are  eafe. 
Aa  •rfdelM*  of  Ibe  tenacity  of  life  under 
unfaroimtkl*  conditions  is  afforded  by  the 
faei  that  despite  clearing  and  vultlvation, 
■ad  the  introduction  of  foreign  enemies,  no 
ifieeias  of  plant  erer  Itnown  to  grow  wild  on 
Ifai  Ultle  Islands  has  become  quite  extinct. 

The  WlM  Ds«  of  ■•4abr— More  dis- 
Btoriwatloa  In  awarding  medals  by  learned 
■e«M«i  It  rfooiumended  by  Prof.  W.  VL 
WniiaBU.  "Looking  critically,"  be  says, 
"  at  the  awards  that  have  been  made  during 
the  pMatat  geotratloo,  it  is  difficult  to  find 
aeaae  iawhloh  the  honor  ins  nut  been  fairly 
•aiaed  \  tral  stiU,  I  think,  Uiry  hare  not  been 
■a  ImaflcUIlT  awarded  as  they  might  hare 
been,  aor  in  the  manner  generally  desired 
by  ibeir  iWoidera.  Most  of  them  were  in- 
UsmM  aa  a  ttitDolant,  encouragement,  and 
btip  10  tt*t"!'**  workoTS.     Such  a  medal 


would  be  all  these  to  a  poor  or  young  or 
obscure  worker,  bat  is  none  of  thorn  to  a 
man  whose  reputation  is  established,  wboM 
scientific  eminence  is  already  attained,  and 
who  is  already  quite  sufficiently  official." 
A.  case  in  point  is  that  of  J.  A.  B.  Newlands, 
whose  duly  published  discovery  in  1864  and 
1806  of  the  periodic  law  of  the  cbemicul 
elements  was  not  noticed,  while  the  Koyal 
Society's  Dary  medal  for  the  same  discoT- 
cry  was  given  four  or  five  years  afterward 
to  the  "  official "  chomi.«l3  Mcndvlecf  and 
Lothar  Meyer.  But  at  length,  in  November 
last,  Newlands  received  the  medal  which  he 
bad  earned  previous  lo  citlicr  of  liio  other 
chemists. 

Leourdo  da  TiarPt  Tbetrj  of  FoasU*. 

— M.  Charles  Revaisson  is  publlahiug  phuto- 
typio  fae-tiinila  of  the  monueoripts  of  Leo- 
nardo da  Vini'i.  It  seems  that  notliing  which 
couAtitutcd  the  sciuutific  domain  of  mankind 
in  the  sixteenth  century  was  strange  to  that 
illustrious  artist  We  give  here  his  theory 
of  the  formation  of  fossils :  "  Of  animals 
which  have  bones  on  the  outside,  such 
at  shell-fish,  snails,  and  oysters,  of  innu- 
merable species. — When  the  floods  of  turbid 
rivers  discharge  fine  mud  on  the  animals 
living  in  the  adjoining  waters  of  the  sea- 
shore, the  animals  remain  pressed  in  the 
mud,  and,  being  overwhelmed  by  its  weight, 
necessarily  die  for  want  of  the  creatures  on 
which  they  arc  accustomed  to  feed.  Tlie 
sea  receding  in  time,  this  mud,  the  salt 
water  having  run  off  from  it,  becomes 
changed  into  stone,  and  the  shells  are  filled 
with  sand  instead  of  the  animals  that  have  de- 
cayed from  within  them.  Thus,  in  the  midst 
of  the  transformation  of  all  the  surrounding 
mud  into  stone,  that  also  which  remained 
within  the  shells  becomes  joined  by  maana 
of  a  slight  opening  of  the  shells  with  the 
other  mud  ;  so  that  all  the  shells  are  inclosed 
within  the  stone — that  is,  the  stone  that  in- 
cludes them  and  that  which  they  contain. 
These  shells  arc  found  in  many  pUces ;  and 
nciirly  all  the  petri6e<l  moUusks  in  the  roeka 
of  the  mountains  still  have  their  natural 
shells — particularly  those  which  bad  promj 
old  enough  to  be  preserved  by  their  hard- 
ness ;  and  the  young,  being  already  for  the 
ihost  part  reduced  to  lime,  had  l>een  pene- 
trated by  the  viscous  and  pecrifiable  humor. 
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"Of  the  boOM  of  fi<b  which  are  found 
in  tho  pefrifinl  fiihe*. — All  uiliuaU  bariog 
trithio  their  akin  which  have  beea 
OTer«d  bj  (be  mud  of  rivers,  which  havo 
Terflowed  th«ir  ordinary  be<l8,  iiuTe  received 
I  the  line  the  impress  of  that  mud.  JUid 
time,  the  beds  of  the  rivers  iuviog 
kil«n,  these  animaU  haviug  the  tmpressioii 
mini  whirh  bad  inclosed  I  hem  and 
Bed  their  tleah  and  orgaoa,  the  bones 
alou«  remiuning — their  organizatiiin  being 
ooonumod — the;  bare  fallen  lo  the  bot- 
tom of  the  ooooanty  of  their  impreiuiaii; 
in  that  coocavitj  the  mud,  when  it  b«i 
en  dried  by  its  elerntluu  above  the  course 
the  river  from  \\A  aqueous  moigture  and 
then  fniui  its  vifcoua  moisture,  becomes 
Btone,'  inolosing  wiililo  iuelf  whatever  it 
Suds  there  and  filling  everything  hoUow 
with  iuelf.  And  finding  the  concavity  of 
iinpro«8iun  of  suuh  animaU,  it  pen<> 
atea  eubtilcly  into  tho  minute  porosities 
the  earth  by  which  the  air  which  was  in 
them  iwcapea — that  ia,  by  tho  Utenil  parts, 
for  it  can  not  escape  above,  bevauM  that 
porosity  u  occnpicd  by  \.\t  humor  that  de- 
scends into  the  void ;  and  It  can  not  floe  be- 
low, because  the  huinnr  already  fallen  has 
(•ioscd  the  poroeily.  There  remain  the  lateral 
particles  opened  bo  tlmt  tlic  air  condensed 
and  prosiied  by  tho  humor  that  descends 
eicaiMa  with  tho  same  slowness  with  which 
the  humor  desornda.  That  humor  drying 
rlieoomea  stone  without  weight,  and  main- 
Lins  the  same  form  as  Iho  animals  that 
ivc  left  their  impression  thoro,  and  of 
which  it  inclo»ea  the  bouRS. 

Th«  Ttiatl«a  tf  KsTthtn.— Tho  fol- 

Dwin^,  from  tho  London  Lancet,  will  ap- 
ply nlth  eqiul  foroo  in  this  country,  where, 
in  not  a  few  ca<e»,  the  buys  even  indulge  in 
till!  senseless  and  ilangorous  practice  of  car- 
ylng  firt^nnns :  "  Tho  dangerous  folly  of 
roitrylng  rcvolvcn  »ra»  once  more  illustnited 
in  a  caw  recently  tried  in  tho  North  Loodcn 
Police  Court.  In  this  in<>laQce  a  young  man, 
lacrlbcd  as  being  moKt  mspectably  con- 
f\'A,  though  without  oocupation,  was  ao- 
;<cd  (if  tbrcsteiUng  to  Khoot  a  poUcoman 
^whom  he  hill]  tud  nn  aUnri'ation. 
be  had  hr<*ti  drinking,  hv  wns  oat 
•ted.  A  rvYiiUrr  lumlcd  lo  (wo 
was  taken  from  him.     Ths  aue 


Is  exactly  typical  of  its  Uf^'i  '<"'*  '>n>#v 
no  further  eiplaaatloo  lo  <  jaii 

and  the  as«leMaaae  «f  this  r^utuim  la  t^ 
bitoolly  oarrylof  llreanM  Bating  aak 
less  fur  purpvBes  xA  nMAgtwnm,  <le|  •■} 
Iweome  at  any  anKTjr  aooMW  liw  ism» 

'.uty  and  ifT<ti«rabla  < 

le  and  tbe  polkan 
beta  a  corpse  and  hlsassetlantal 
martterer,  aU  lor  the  saka  of  a  patty  < 
once  of  opinion.  Moat  penaai,  «•  M 
Borv,  will  sjtpre*  with  as  that  th«  Ciasismer 
due  for  some  restrictive  measora  aUdk  «fl 
abate  this  growing  anisanoc  Wa  wosH 
tbete/ore,  advocate  oDse  iBan  Ike  Iiiijm 
tlon  of  »  snlEdantly  ktsv;  taa  aysa  \U 
possoaioo  of  these  wekpeos,  and  of  fvsv 
tratioo  in  each  case  of  ale.  T«  mfvlsto 
by  >uch  tcetraiou  an  Idle  |trmtfioa  sa4  s 
oonstant  meaaoe  to  pakUe  MOarity  iaplisi 
no  injury  to,  but  lather  a  BMtftU 
private  rights." 

Tbe   faalr  TaU«*Ua4. — n* 
Pamir  Is  not  properly  tlie  name  of  aay  pi^J 
tloular  spot,  but  mean*  tho  oouati^  of  I 
wiruls.     Ii  >tcd   to  the 

which  U  is  .  laktoJsad  ia 

Asht,  having  tbe  heielit  o(  Ike 
one  of  the  higbast  of  tke  Alps,  aM  a  i 
Bcial  extent  of  a  hundred  ikoaaaiidt 
kilomctics.     In  euaeiiiaaDEa  of  its 
although  it  lias  in  the  lalhmlw  at 
.Sjialn,  its   dlOMta    la   ailiaii\y 
The  snow-line  varlaa  ni»»atial,  at  a  I 
of  about  flttean  thoaaaad  CmeI,  aarf  lb*  J 
of  eoltl  ration  riace  to  within  aboiu 
handled  t«*t  of  IL    Within  ikb  i 
are  raited,  and  a  t««  (ood  paatara  I 
found  hero  and  llioe.    Fbiaat  growth* 
wanting. 

Akaat  Cartala  DrthelUk.— Tke 

pal  dy«swaod»  of  Ike  Ansatiiiu  BepukOf  I 
'\ichrad»  rolormJit^  the  AtftrJlf 
CormiSA.  aad  Iks  tofmAt.  TW 
lio,  tk«  ^aoUaal 
mit  been  aasitnlaM  \ 
niMt  Uaek  aalMiaasi,.  \ 
■  -JiBiBincTVitlr 
It  i*  usvd  atuoe  lodyv  win  I 
tlnnt*.      Till'  tiriTwiu»l»  I'lhi  I. 
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<Art»  la  vmter,  ot  loto  deUnw,  ritoooi, 
■nd  annevhst  tongb  ■uporfidol  liUQina. 
at  mlnf  anjr  monUuiL,  it  produces 
fMl  colon  to  wool,  xilk,  outlOD,  anil 
giHxl*,  TanrioK.  actxirding  lo  tli«  appli- 
from  the  clearest  to  the  blackest 
The  coroYillo  aiforda  a  divp  scarlet 
tilt  preparation  and  ap[)licatj(m  ot 
I  an  a  aaeiat  known  ouIt  tu  a  tern  fam- 
wbo  k««p  b  well.  Tbe  acid  extract 
ttam  tko  lapaeho— lapaehlc  acid — appearing 
gTMnJah-TclIow  nacdlc-erystalt,  affords, 
vnllo);  (o  ita  trcatmimt,  rosc-erimson, 
,  dear  broim,  and  dark  brown.  Tbe 
ttsctf  baa  Knaa  maarkable  character^ 
-In  the  Impenetrable  densltjr  of  its  !n- 
pr«vl()ua  to  the  appearance  of 
a,  the  Annneas  and  Rtrcngtb  of  its 
vood  and  ha  freedom  from  aali,  the  rcabt- 

Sof  the  wood  lo  decay,  and  tbe  intense 
riiou  of  its  wood  wbni  soaked  for  a 
Httle  time  io  water. 


•f  lowielii, — "  Klleti,"  obaorro*  a 
'  1b  the  London  Spectator,  "  frequent 
Inalde*  of  our  windows,  baziing  sbi);- 
hly  In  and  oat  of  the  room.  But  what 
nt  creatarea  are  thejr  when  they  uc- 
'  yi><a  horee  on  a  hot  summer's  day  t 
wwtm  ot  these  little  pests  keep  perti- 
Blttoualy  on  win;;  shout  your  horse's  ears; 
ipdAcn  the  psoe  up  to  ten  or  twelve  miles 
bmir,  still  ibcT  are  there ;  let  a  gu«t  of 
arise  and  cany  them  backward  and 
nd,  the  breene  having  dmpped,  their 
I  Is  rado«ible<l,  and  they  return  to  their 
aonnyaace  to  the  poor  horve.  Dnt 
I  tammfik  gives  only  a  partial  proof  of 
rot  flight.  The  present  writer 
lling  one  day  In  niitiimn  by  rail  at 
nty-ftve  mile«  on  hour,  when  a 
cn>Tiany  of  (Ilea  put  in  an  appearance  at 
Ike  c»rTia!5e-wlndoir.  They  nerer  settled, 
hot  easily  kept  pace  with  the  train ;  so 
^■eh  ao.  Indeed,  that  their  fli|;ht  seemed  to 
^^BIbkmI  mechanical,  and  a  thought  struck 
^^H  writer  that  they  had  probably  been 
^H*n  inl£>  a  kind  of  Tortex,  whereby  they 
IRr  drawn  onward  with  little  exertion  on 
tlw  part  of  thaiuselTvs.  Bat  this  notion 
was  aoon  dttsftOTed.  Thxr  sallieil  forth  at 
right  anglf  fraa  the  earrisjce,  flew  to  a  dis- 
ot  thirty  or  forty  feet,  still  keeping 
■hI  thcD   mtonuid  with    Iscraaied 


tp«ed  and  buoyancy  to  the  window."  The 
same  writer  estimates  that  tbe  dniguu-fly, 
which  passes  and  repasses  as  in  instantane- 
ous jerks,  is  capable  of  flying  at  a  speed  of 
from  eighty  to  a  hundred  miles  on  hour. 

Aabcrgrltt  —  The  word  amltergrls  is 
French  for  gray  amber,  which  is  a  misnomer, 
for  ambergris  is  a  very  different  substanco 
from  amber.  The  latter  is  fossilized  resin, 
and  is  therefore  of  Tegetable  ori|;in,  while 
the  former  is  a  product  of  some  disease  in 
the  sperm  whale.  Ambergris  is  sometimes 
foond  in  the  intestines  of  the  whale,  but 
moat  of  the  supply  is  picked  up  in  masses 
which  float  on  the  surface  of  trvpical  setiA. 
The  best  ambergris  is  soft  and  waxy,  gray 
in  color,  and  streaked  with  different  shades. 
It  Is  opaque,  inflammable,  and  remarkably 
light.  It  is  found  in  the  latest  qiianliliea 
near  tbe  Bahamas,  but  it  is  a  scarce  article 
at  beet,  being  quoted  In  New  York  at  thirty- 
four  dolUrs  an  ounce,  wholesale.  Its  use  is 
in  perfumery,  its  great  value  being  due  to 
its  powerful  odor,  which  somewhat  resembles 
that  of  musk,  hut  is  much  more  lasting.  It 
Is  BO  peculiar  that  it  has  never  been  succc!-s- 
fully  imitated.  Ambergris  is  bo  costly  that 
it  is  one  of  tbe  most  adulterated  articles 
known  in  commerce.  It  is  too  oontly  to  use 
alone,  but  a  small  qunulily  of  its  solution  in 
alcohol  is  mixed  with  other  perfumes,  the 
blended  odor  of  which  it  intensifies.  A  grain 
or  two  rubbed  down  with  sugar  is  often  add- 
ed to  a  hogshead  of  wine,  to  which  it  gives  a 
pleasing  fragmnce,  A  handkerchief  per- 
fumed with  the  famous  Parisian  compound 
perfume,  txtrail  tTurnbre,  will  retain  the  odor 
after  several  washings. 

Strenirth  af  tbe  Earth's  Crast.— In  esti- 
mating the  strength  of  the  earth's  cmst, 
Mr.  0.  K,  fiilbert  use-s  the  term  cnist  to  in- 
dicate the  outside  part  of  the  earth,  without 
reference  to  the  question  whether  it  differs 
In  oonstitution  from  the  interior.  Tbe  con- 
ditions of  the  problem  are  illustrated  by 
su|>posing  a  large  tank  ot  paraffin  with  level 
surface.  If  a  hole  be  dug  in  this  and  tbe 
material  piled  up  at  one  side,  the  perma- 
nence of  the  hole  or  heap  will  depend  on  its 
magnitude.  Beyond  a  certain  limit,  farther 
9XCavatinn  and  heaping  will  be  compensated 
by  the  flow  of  the  maUirial.    Sobatitute  for 
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puraffin  the  material  of  tbe  earth's  crutt 
and  the  aamc  re>ull  will  foQuv,  but  the 
Uiuitntious  of  the  Uole  or  he»p  will  be  dlf- 
(orcnt,  )ioc*u«e  the  atrcugth  of  the  mate- 
rials \i  not  the  gome.  AH^uiulng  the  earth 
to  be  homogeneoue,  the  greatrat  poMible 
stnble  prominence  or  ilepressioo  ia  a  meas- 
ure of  the  ttreogth  of  the  material.  Har. 
ing  examined  a  marked  oiauiplo  of  elevation 
and  depression  iu  the  region  of  the  Pleisto- 
cene Lake  DouneTille  and  the  Wahsatch 
Mountain:),  the  author  deduces  the  working 
Ik;|iuthc9ea  that  the  measure  of  the  strength 
'  the  rrU8t  \i  a  prouiinenoc  or  cavit;  about 
six  hundred  cubic  miles  in  volume ;  and  that 
mountains,  mountain  range*,  and  Tollejj  of 
mnj^itudc  equivalent  to  mountains,  exist 
generalljr  iu  virtue  of  the  ri^dily  of  the 
earth's  crust;  continents,  continental  pla- 
teaus, and  oceouio  basins  exist  generalljr  in 
virtue  of  isostalio  equilibrium  in  a  crust 
heterogeneoot  as  to  deusil;. 

The  Draic«a-I]i  ud  the  Cricket.— Mr. 

E.  Oiles  relulns,  in  the  Journal  of  the  Bom- 
y  Natural  Hi-'lory  8<>del,v,  that  In  June, 
|1SB8,  his  attention  was  attracted  hj  a  large 
rogon-fiy  which  was  cruising  backward 
d  forward  in  his  porch  in  an  earnest  man- 
ner that  seemed  to  show  that  he  had  sonie 
speoial  object  in  view.  Suddenly  be  aligbt- 
e<l  at  a  small  hole  in  the  gravel  and  began 
to  dig  vigorouitly,  sending  the  dust  in  small 
showers  behind  him.  "  I  watched  him," 
vs  Mr.  Giles,  "  with  great  attontion,  and 
ttcr  the  lapse  of  about  half  a  minute,  when 
the  ilnigon-Bjr  was  head  and  rhuuldi>rs  down 
the  hole,  a  Urge  and  very  tat  cricket 
lergcd  like  a  bolted  rabbit,  and  sprang 
several  feet  into  the  air,  Tlien  ensued  a 
brink  contest  of  bound*  and  darts,  the 
oriuket  springing  from  side  to  side  and  up 
land  down,  and  tha  dngx>n-fiy  darting  at  him 
the  moment  he  alighted.  It  was  long  odds 
on  llie  ilntgon -fly,  fur  the  criitkrt  wax  too 
fat  to  last,  and  his  aprings  beca^: 
and  slower,  till  at  last  hh  nncmy 

pinning  him  by  the  neck.     The  drogon- 
ifly  snemed  to  bite  thn  cricket,  who,  after  a 
straggle  or  two,  turauil  uver  no  hi*  bock 
and  lay  motionless,  either  dead  or  tern—- 
rarity  saueless.    The  dragon-fly  then,  ^■• 
any  heaitatlon,  ocltml  blm  by  the  '■ 
infgtA  him  rapidly  tu  the  hole  O'. 


whicli  be  bad  date  bloi,  <st«r«4  tteastf  «t 
pnlled  the  orickct  fai  after  tte.  «»4  Ibao, 

emrr^nc,  scratciicil  tame  toA  over  As 
:'"w  away.  Time  for  tk«  wWt 
.,  tay,  thrc«  miaatM." 

EvelatloB  !■  narlAui  BfeiOLr-Encfil  < 
Mr.  Edward  PotU's  artWk  cm  FraaK-wtts 
Sponge*  collected  In  Florida,  all  tha  pafar* 
in  Vol.  II  (December,  I8^»)  nt  tba  tm^ 
actions  of  the  Wagner  Free  InttitaM  «f  j 
Science  of  Philadelphia  at«  by  VroL  Jomfk  \ 
Leidy.  They  are  on  Son*  FoaaU  Ra 
Bones ;  Mamma  liun  ReoialM  turn  a  Rack 
Crevice  in  Florida;  XaaaaiBiB  "——'-' 
from  li.e  Salt  Mine  of  Petite 
onn;   Plalygonas,  an   '- 

to  the  Peccariee;  and  T:.,    t  uf  Ovp^l 

io  Species.  The  last  paper  rdatos  to  a  *^| 
ries  of  shells  found  bi  Florida  wHA  i 
to  illustrate  th«  Irannnlsaian  or 
of  an  extinct  form  (fyigmr  mmlrmrtm)  lato' 
that  of  a  living  spcdsa  (/^^«lr  p^iitrwm^ 
The  cliange*  ore  illustratal  by  sii|:r«ral 
plali.4.  In  tlti*  arriet,  as  alun  (c  a  rrt\a  it 
NrromW,  great  ^-ora 

prevailed  among  '  IIm 

existing  epede*  are  cunpaiaUtaly  HaMw 
Another  *li»'i  '•'-  i'^''— "-■ i  .> .»->«-rf i  irmnA 
in  the  aonii  ^nll; 

in  structure  ,       "jinr,    n-.    Ill"    j'n-»riii   Mai^ 

It  is  probably  the  mott  voriabla  sWI  IMag 
on  the  roast  nf  Florida.  .  .  .  Wr  tkc*  t«l 
in  the  same  b«l  onf>  fntt  tltat  vaa  wldaly 
variable  in  chorartar  wlikA  mam  wanlftla 
much  greater  stability  fat  rtroMiM*  i  waA 
also  two  genera  (bat  wort  quite 
stable  that  at  the  pra—nl  tlaa  ara 
constant."  In  rxplanaiioa  of  llrf*  i 
Prat.  Leldy  tuggoiu  l^t  ~  d* 
\tf^a  found  to  b«  eooattM  or 
daring  a  h^ng  pcriivi  nf  gMilegloal 
and  there  apprar  to  hava 
ro«t  and  periods  of  activl^  is  iW  (r 
tniion  of  speciGa.  Sorvlvlaf  tram  tha  B»> 
cene  age,  the  fVfw  «■<><■  wa  may  hiva 
hrrn  ripe  for  a  chaay^  wUoh  vas  alaa- 
oihui  by  a  ai«*a  tlM  wuaU 
>  r  ipctiaa,  aspsalaWy  twk 
not  been  In  cslatiaeB  kmi^     For  itw 

,.,..,       II,..       UJ.^„.t^.i      rr.>-nr..!/,.       •-.«       lU 
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Aadcu  Bapt  «r  the  EcypUu  Deiartr— 
Kf.  C(/]M  Wliltebouse  called  attention,  in 
Iha  Orilbh  iliisovlatlon,  to  some  pohitti  in 
oaaiiKtioo  with  uicicnt  nmps  of  Egypt, 
t^k»  Uiarjo,  »nil  ilia  Mduiiiiuna  of  tlie 
Ham.  The  rarlBctl  map  of  Egypt  prepared 
t^  i)M  IntsUigenco  Department  of  the  War 
low*  a  part  "t  llie  ibiiuge^  effected 
OlMcrrallotw  of  tho  author.  A  critical 
Af  of  the  manusLiipt  and  printed  maps 
chol  to  the  text  of  Claudius  Ptolem; 
«nal]1«d  liiin  to  aver,  u  a  crucial  test  of 
•atbeotidt;-,  that  •  depression  would 
foond  to  exist  in  tho  desert  to  the  west 
at  th*  Nile  and  to  the  sonth  of  tho  Fayoum. 
Th*  pltyaicol  ruiidltioiis  of  this  region  have 
now  been  determined  with  extreme  (ccuraor. 
Tfa«.  most  importout  map)  of  tho  printed 
cditunu  of  Claudins  Ptolemy,  of  the  six- 
Mntb  and  «cTent«enlh  centuries,  have  been 
rtidoccd  In  the  /ac-ntniU  atlas  of  1890. 
r.  H.  M.  i^tanlejr's  identinoatlons  of  Ruwen- 
sori  with  tho  Mountains  of  tho  Moon  re- 
Taracd  this  method.  Ho  found  the  moant- 
olaa  and  then  examined  Ihv  niaps  and  the 
hiat«tioal  «Tid«tio«.  The  existence  of  ancient 
■rigiiiala  from  which  the  mcdiicTal  copies 
■rrr  made  Is  no  longer  o[>ea  to  dispute, 
Thity  have  noter  been  submitted  to  critical 
»aaijt\M.  It  U  reasonable  to  anticipate 
otbcr  important  additions  to  goograpbiual 
knowledge  as  the  result  of  the  renewed 
t  which  will  henrefurtb  attach  to  the 
atUa  which  has  reached  us  from  ancient 


NOTES. 

I  referenoe  to  a  note  in  the  Monthly  for 
pt^T    MUli  N.i.-r;K:i.,/  t,.  itr  It )..j  \(^ 

la 
.      '  I  ^le- 

Ife  lluil    Itiu  umIj   piililication 
in  rpfiToneu  to  the  bacillus  of 
r&jii  ith  celery,  bore  upon 

p»»«<i<"''  I   truck  -  farmers  of 

UdUng   "•■•  •      '  r   manure,  nn- 

>'  "in    tho  carls. 

'■•  lodge  in  the 
iMMMiois  uf  the  plant  and  not  b<>  washed 
«S,  aod  that  re«y  c<onta!n  typhoid  hadlli. 
Mo  doim  has  b^t-n  mode  or  facts  given  that 
wooU  warrant  the  assertion  that  the  bacil- 
fn*  w«s  MUunlly  cwried  In  tltc  Juice  of  the 
pteo. 

Fkor.  Pkuuto  d«Mribe^  to  the  Sidereal 
tooMMB    piMtognipfaa    of    the 


planet  Mors,  which  were  taken  on  two  nno- 
oessire  days,  the  9th  an/1  lOth  of  April, 
seven  on  each  day,  in  the  second  of  which 
the  southern  polar  white  spot  was  much 
larger  thou  in  the  former  series.  In  tho 
fintt  day's  photographs  the  spot  was  dimly 
marked,  as  if  veiled  by  fog  or  by  particles 
too  small  to  be  represented  separately  ;  but 
on  tho  second  day  the  region  was  brilliantly 
white.  Tho  date  of  tho  event  corresponded 
with  the  end  of  the  southern  winter  of  Mars, 
or  with  the  middle  of  our  February;  the 
event  itself  was  a  enow-storm. 

Toe  fibrous  plants  of  the  island  and  their 
capabilities  will  furnish  an  important  depart- 
ment of  the  exhibition  to  be  held  in  Jamaica 
in  January,  \H9\.  Amonf;  the  native  plants 
of  tills  class  are  those  of  the  aloe.  l>iiDana, 
pineapple,  plantain,  and  nettle  families. 
The  managers  particularly  desire  to  have  a 
full  sbowinj;  of  machines  for  extracting 
fibers  ;  and  liberal  prizes  have  been  offered 
for  the  best,  provided  that  no  less  than  three 
mauufaclurera  compete.  Small  and  inex- 
pensive machines  are  preferred. 

Two  theories  in  regard  to  the  treatment 
of  milk  have  been  te:)tcd  at  the  Agricultural 
Experiment  Station,  at  Cornell  I'niversily, 
anil  both  proved  misiaken.  The  way  gener- 
ally practiced  for  gettinf;  the  moat  creiim 
from  milk  is  to  set  the  milk  in  deep  cans  in 
ice  water.  It  ha»  been  asserted  that  tho 
addition  of  an  equal  quantity  of  water,  either 
hot  or  cold,  to  fresh  milk  in  deep  cans  would 
secure  rapid  and  complete  creaming.  The 
experiments  show  that  the  proposed  treaU 
ment  is  not  nearly  as  effective  as  the  oc 
cepted  one;  moreover,  when  hot  water  was 
added,  the  milk  was  sour  at  the  end  of 
twenty-four  hours,  and  in  some  cases  the 
cream  was  injured  for  butter-making.  Set- 
ting In  shallow  pans  in  the  air  was  found  to 
give  better  results  than  any  other  practice, 
except  deep  setting  in  ico-water. 

b  a  paper  read  at  the  meeting  of  the 
American  Association,  Prof.  J.  E.  Sicbcl 
sought  to  show  that  certain  fued  relations 
exist  between  the  quality  of  a  water  and  tho 
geologic  horizon  from  which  it  is  derived  in 
a  given  locality,  and  that  by  measuring  and 
analyzing  supplies  of  different  depths,  with 
proper  precaution.'^,  considerable  informa- 
tion can  bo  obtained.  In  applying  his  meth- 
0*1  to  the  underground  water-supply  of  Chi- 
cago, the  author  found  that  at  leait  six 
waters  could  be  ilifferentiated  in  that  neigh- 
borhood, each  having  a  well-defined  and 
pronounced  character. 

SoMK  new  Indiana  enistaccan  fossils,  de- 
scribed by  Charles  K.  Newlin,  are  found 
about  half  a  mile  south  of  Kokomo,  in  a 
single  ledge  of  the  water  limestone  of  the 
lower  Heliierberg  formation.  Thsy  are  foot- 
prints, and  appear  to  bo  new  to  the  paloos- 
tology  of  Indiana, 
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Tint  AfpomattoT  fArmdtinn  of  !)«•  Iflit- )       Ha.  X.  P.  Ilafo  Cocmft  AmMb  «W 

ooneliMtea  >Beif«i»l  \tj  aamj  iiitW>  fW 

a«(-fo<)<"  i*  4IIM  III  •  KCB*^  •«(  •< 

:.,  ,1...  Ki  ~^„,  •(rucMra  of  ik*  M;, 


ondji   niih   an   area    ' 
a4t  along  the  Rappni 
to  tbc  Miaaiasippi  and  north  iiitn  Teaoaiiee, 
whii-h  i"  porered  with  an  inleTSfrntifiefJ  'and 
■u^eoptible  to  cri><' 
1      U  U  said  Ih 

'  €i£  •"•;  loiiiistioD  hare  I- 

aion.    The  formalioo 

lloM  tlie  Tcniarr  einitii  - 

kaolin,  or  feldspar  claj,  ii  o  i 

it,  and  Urge  qtiautitiea  of  wli/ 

metciat  value  hare  been   unouverud  ia  Um 

norlbern  pan  of  MiaaisMppi. 

Tmt  Redonda  phosphate,  described  by 
Prof.  Ititchrook  In  the  American  Geological 
Sodetjr.  is  lovnd  in  the  Tolcanio  taUna  uf 
KedoDila,  in  the  Caribbean  8«« — an  {flafid 
with  I..  '      ■ 

high,  >• 
Uaa  ai 
oairl; 

lime,  m  ,  „  : 

arc  not  crjstalline  or  (ossiliferouji,  and  occur 
in  aheeta  brtirecn  the  lareri  of  lara,  or  in 
pockeu.  The  eiistence  of  ibis  Talnable 
aubd lance  at  such  a  place  haa  never  been 
aatiitfactorily  accounted  for. 

Aoconnixa  to  a  paper  by  Prof.  P.  Conlter, 
inno,  nhich  'm  the  ttflh  lu!v 
te  in  the  Tnion,  tins  one  li 
ies  of   tTce<i,   bclonpinK   ' 
orders.    The  moot  unifonulv 

>)..>  .>i,,...r  I..    .ii.;,.i.  \'-  '  .  .  , 


-•tn<a  of  ikel  _ 

ovcrprcarar*  opoa  tb*  aa  t«lii%,  «hkk  ■■} 

be  prodneed  bv  «eaH«(  bi|[k   Wait.    Vm 

'  ij;    b« 

>3d  w  1 

tiwukn  of  Ih*  boot.    A*  to*  aad  kaal  | 

-liouTif  cK«nC(*  tiW^tf-*  -   iir  A  |f< 

•  t 

tli«  hu«I.     II;  ibl*  r-a«Bi  tJke  i 
nation  of  tbe  o»  takit  oonU  hi 
oiul  tho  vcigiu  of  Ike  body 
poaod  of. 

Accounao  to  Praf   '  Hlc'al 

mart,  in  iba  AnwHcs:  ■■><  < 

'    '  '  Bocant.-ai  iir;;io«  I 

.-..  -Jucf  parti,  ihe 
M^^ntific ;  lb»  latter  ktuimitm  i 
"tifjttke*  oa  f oca^  plost*  I 
\V>i>iiru  ant)  tandJL     TW  ontborital/ 
oitinn  nf  the  hiirran  ({tmi  it  apvial  fa 
'•^afm  ivilk  other  i 
'  -le  wort 
lriiiiv^iji.1  uiiu  (.v&lnbtziioaa  tras  iftit  i 
cific  {nradgiidan.    Aa 
valudblc  maioilal  U 

A  rr«*(iitioi»  wm  fmil  b} < 
'.-iMiti;;  ibr  ottcntiaa  el  Uk  i 


al 


'   trees  iu  t  n 

il  ihecliief 

■f>  of  ccrlar 

iciilar    lucAn 


Cuur>i-'3 


^[     ll.K 


BWHIllpd.      The  for 

been  reduced  to  J. 
tenth  of  Ihe  total  area. 


UUU 


,^,.      IT      W      tt» 


the  prooois    were    abc 
time*  unknown,  and  ri' 


mill  iTi 


■ritraf 


Paor.  Jnaim  Mnou  r«n>ru  tbot  ta  f»  j 
tire    akrlcif.n   .if    r„ir.  .,;J<, 
!»-«»cr  of  ■ ' 
I  H-en  foiuul  Dty,  lad,  ■  b* 

niilex  e«At  n>e 

.i(e<l  on  II  ■■  animal  «f  >••  , 

feet  nine  lui>^v  -,  o.-t  v^...  if  iriuviaf  j 
were  commrnninUc  wUk  IM  alaiL 


Amur 


>'■"•  1  urK  Matv 


I  thooe  rooka  la  tbla 


M'l'ilM^d    to 
■rlkad  ol 
i-nos,  nr 
lod   hoar; 
u;  iJkh  »—M 
i  aa  ostivnwtf  rar«.  !■«•  ' 
■TBiiuaa  •»]  wUciy  frmA. 
•  earvti  b*  bad.  «•  iW 
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SUPPOSED  TENDENCIES  TO  SOCIALISM.* 

Bt  WIU.IAM  GRAHAM,  M.  A., 
o»  rouncAL  icoBosrr  axo  tvmurwuvigca,  qnnx'i  collxoz,  BSLrin. 

fHKKE  are  others  besides  Herbert  Spencer  who  discern  social- 
*''n  end  or  logical  outcome  of  certain  tendencies  which 
r  which  are  thought  to  prevail ;  and,  as  all  prophe- 
1  times  must  be  based  on  what  we  know  of  existing 
^v-tipk-meuted  by  what  history  tells  us  of  the  course 
Jar  tendencies  in  the  past,  it  is  a  matter  of  importance 
bow  far  such  tendencies  do  really  exist,  and,  if  they  do, 
50,  if  possible,  their  probable  momentum,  and  to  judge 
they  are  likely  to  bo  permanent  or  passing,  because  con- 
^hocios  have  been  hazarded  on  the  strength  of  certain 
while  at  the  very  moment  of  the  prophecy  a  counter- 
icy  Wtt«  setting  in.t 

i&lloged         '  to  socialism  are  chiefly  two :  the  tend- 

theBtiii  its  functions,  especially  in  the  economic 

«;  and  the  tendency  to  increased  concentration  of  wealth. 

'"     '  •'    re  is  no  doubt  that  the  modern  state  has  a 

range  of  its  activity  in  the  economic  sphere, 

in  lije  interesta  of  culture,  and  this  tendency  is  to  a  certain 

''tic.    The  tendency  exists ;  it  has  increased  in  Eng- 

ae  present  century,  especially  since  the  passing  of 

jtory  Acts  in  1«44.    It  has  increased  especially  in  the 

I  sphere,  and  as  far  as  the  regulation  of  industry  is  con- 

Sodslitm  New  and  Old,  hj  William  Graham.     lolcraational  Mcctific  Seric«, 
JLXVllt     lo  jiraw  of  D.  Appleton  k  Co. 

f  Aj  in  ibt  caiic  of  De  Tocqoctillc'a  eclebr>t«d  propIircT  that  DothlD<:  could  (top  (lie 
tUa  Mllia?  «nr*H  democncy  and  tlie  e<|iialilT  of  tutiditiona,  altliouph  a  cooiitcr-tida 
Uvanl  :>  iiid  alrvady  n'l  in,  with,  u  a  coutequcooe  of  it,  ilie  ri>«  uf  a  imi» 

,:>  all  wcftem  Kuropc 
TOk  zzxTm, —  89 
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3med;  it  will  increase  further  in  thr 
ippiness,  and  the  morala  of  the  wor 
ner  the  tendency  to  assume  industrial  fiincliont)  on 
the  central  or  the  local  government  will  increase.     !N 
this  tenJoncy  will  not  increase  fast  nor  go  far,  unh  :  IJ 

tendency,  which  wo  liave  now  particularly  to  consider,  sbDulii  dii- 
velop  and  show  itself  socially  mischievoua. 

The  second  tendency  is  that  toward  the  incroaocd  maano^  to- 
gether or  concentration  of  capital  which  ha«  V  ;il! 
through  this  century,  at  first  as  a  consequence  <'  ._  .;.':ai 
revolution  and  the  needs  of  the  large  scale  of  \  n,  tbea 
by  the  undertaking  of  ever  larger  enterprises  •  ^st  sama 
of  capital,  as  in  the  making  and  working  of  r.  .  .ndeaejr 
which  first  showed  itself  in  the  instance  of  the  great  individual 
capitalist,  then  in  the  company  or  union  of  capitalists,  and  laEtljr. 
within  the  past  few  years,  in  the  syndicate  or  union  of  companic 
This  second  tendency  does  exist ;  it  is  likewise  an  increasing  tend* 
eucy,  and,  under  certain  circumstances  of  t'  '  '  "  '  ' -\  \\ 
would  be  tempted  to  fall,  it  might  lead  to  so^  ii 
of  its  aflBuities,  since  it  is  the  very  opposite  of  «• 
waj^of  repulsion ;  it  might  lead  to  excessive  c  •  ?a«i 
tion,  or  to  the  superseding  of  the  syndicates  L. 
agemcnt  in  the  interest  of  the  public. 

But,  before  considering  the  circumstances  which  might  lead 
to  such  state  socialism,  it  is  necessary  to  clear  away  a  n\istake  u 
to  the  concentration  of  capital,  to  j>oint  out  o  • 
which,  if  it  really  did  exist,  would  probably  K-  . 
a  far  shorter  road — the  mistake  that  the  increa.'sinfi:  c« 
of  capital,  which  is  an  undo'  ' 
tration  or  accumulation  in  e\ 

take  made  conspicuously  by  Karl  Marx,  which  was  i 
Caimes  and  Fawcctt,  and  which  lies  at  the  1      ' 
desires  to  change  the  present  industrial  org; 
tuting  for  it  universal  collectivism,  as  Marx  would  wiah,  or  co- 
operative production,  as  the  d*'       *  '  - 

According  to  Karl  Marx,  i-  i<»  wh«>n  tb«»  proem 

of  evolution  has  resulted  in  a  few  cokiss-al  c«i 

with  millions  of  exploited  and  ext '"    ' 

ing  mtiny  smaller  capitalists  who  '. 

into  the  ranks  of  the  proletariate.    "  ^ 

jshing  number  of  the  magnates  of  ciij.-..  — 

gigantic  ones  with  a  growing  roa.ss  of  misery,  rr.l 

degradation,  and  oxploitntion";  ft' 

ing  class,  incT-c'.-iscd  in  numbers,  oif, - 

by  the  very  ;,  m  of  tho  proceM  of 

Mslf,  is  anioutvU  with  a  spirit  of  rovolt/'  lliun,  hu  Uc<:itt;c£, 
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BMII  of  capitalist  property  will  sound,  the  expropriators  will  be 

^Kj^ropriutud."    But  we  can  now  see  that  Marx  mistook  the  course 

of  the  industrial  evolution,  and  that  he  prophesied  without  due 

allowan'  ^ler  facts  and  foi-ces  that  might  check,  or  cross,  or 

turn  the  ;  y  he  thought  he  had  divined. 

According  to  Cairues  also,  as  we  have  seen,  the  tendency  is 
<o"an  increased  inequality  in  distribution.  The  rich  will  grow 
rii  i»<r,  tht»  poor,  at  least  relatively,  poorer."  And  he  recommends 
to  the  latter  co-operative  production  as  their  sole  hope.  Now, 
C;iirn»*s'8  mistake  was  the  less  excusable,  as  he  wrote  at  a  time 
(lf>?4)  when  the  tendency  to  great  individual  accumulation  had 
roeoivcHi  a  check,  and  there  were  statistics  available  that  might 
have  tented  his  deduction.  And,  in  fact,  all  that  his  argument 
really  proves  is  that  the  daas  receiving  interest  (and  occasionally 
wages  of  management,  in  addition  to  interest)  tends  to  get  a  larger 
port  of  the  produce  than  the  class  that  lives  by  hired  wages,  or, 
•s  he  puLs  it,  that  the  wages  fund  tends  to  lag  behind  the  other 
{Mula  in*  capital  is  divided.    This  Inst,  if  true,  would  still 

bo  A  gnii  ,.      -j   serious  thing,  though  Mr.  Giffen,  the  eminent 
statistician,  denies  its  truth ;  but,  true  or  not,  it  is  a  quite  differ- 
"  •ntration  of  wealth  in  indi- 

,  ,  S  in  the  above  quotations,  to 
think  implied  in  it ;  that  one  class,  and  a  large  class?,  tends  to  g^et 
a  somewhat  larger  share  than  another  and  a  much  larger  class 
would  not  be  a  desirable  thing  if  it  could  be  prevented ;  it  would 
Bcarodljr  be  an  argument  for  a  total  change  in  our  industrial  sys- 
1  ^T-fij  by  Cairnes,  still  less  for  the  further  social  and  po- 
.  I  s  desired  by  advanced  socialists. 
According  to  Comto  also  (writing  in  1850),  the  tendency  was 
to  the  greater  concentration  of  capital  in  the  hands  of  individual 
I  a.atalists;  he  thought  the  tendency  a  good  one;  far  from  desir- 
I  ing  to  thwart  it  by  human  volitions,  ho  affirmed  that  the  tend- 
^^ncy  would  necessarily  and  beneficially  lead  to  a  more  pro- 
^^ftouaced  capitalism  instead  of  to  socialism,  and  with  the  capital- 
^Vj  ig  in  the  political  as  well  as  the  industrial  sphere — so 

"d 'ly  did  the  philosophers  forecast  the  future  from  the  same 

aasamod  tendency. 

Now,  if  the  tendency  were  really  to  the  concentration  of  capi- 
tal in  ever  fewer  hands,  with  a  mighty  mass  of  ill-paid  and  dis- 
contented workers,  and  with  no  great  middle  class  lying  between, 
!"        "    leed  the  transition  to  socialism  more  or  less  complete 
t>  much  oasior  to  accomplish,  and  in  some  shape  it  would 
come;  at  least  it  would  be  easier  to  expropriate  a  cora- 

Eiivi-  few;  it  would  bo  almost  impossible  to  prevent  it,  the 
ts  of  miffht  and  justice  added  to  envy  being  adverse,  and 
no  mediating  middle  clas&    Both  might  and  morality  would 
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be  on  tlie  side  of  the  laboring  class,  and  tbe  fall  o 
tocracy  might  be  safely  prophesied.  But  Marx  hapj 
taken  as  to  the  tendency.    The  tendency  is  not  to  the*  jn^ater  and 

reatcr  fortunes  of  individual  capitalists.     —  ■  ■   ■ 

Fhowever,  exist  during  and  for  a  certain  timi  . 
revolation,  especially  in  England,  so  long  as  she  had  a  ooxnpara- 
tive  monoiK)ly  of  the  continental  as  well  ao  olljer  foreign  mar 
kets.    Aaid  the  tendency  was  so  marked,  it  lasted  so  long,  and 
some  men  became  so  rich,  that  Marx  may  bo  excused  f«r  gcnei 
alizing  too  hastily  from  it,  as  undoubtedly  Le  '1'      '^'^ 
ency  has  now  almost  ceased  in  England,  from  u 
tition,  from  the  want  of  the  old  opportunities,  from 
wages,  from  the  spread  of  companies,  and  other  c 
though  it  did  exist  at  the  time  Comte  wrote,  accordii 
roy-Beaulieu  it  has  ceased  in  France ;  the  law,  more- 
there  considerably  assisted  to  check  it  by  the  equ-'i! 
inheritances  among  the  children. 

The  real  tendency  at  present  is  to  the  ■■• 
of  separate  portions  of  capital  owned  by  i       .       , 

reat,  and  of  moderate  dimensions ;  to  the  concentration  of  c«| 
certainly,  but  not  to  its  concentration  in  s'     '    '       '-  :  to  the 
union  of  capitals  for  a  common  purpose,  w ;  [janitely 

owned.    The  tendency  is  to  the  creation  of  companies  and  unio 
of  companies ;  to  the  transformation  of  the  Inrgor  bu«iuesM«  Int 
companies  with  larger  capital,  the  original   ovnu-r  r«««atn5np 
large  portion  of  the  shares,  and  possibly  a  large 
management,  if  the  business  is  in  a  sound  cr-  ' 
ency  is  also  to  give  business  ability  withe 
becoming  rich  through  the  management  of  such  lai  l 
and  greatly  to  increase  the  number  of  directors  of  in' 
without  being  large  capitalists,  may  in  time  become  t 
capitalists. 

The  tendency  to  the  concentration  of  capital,  then,  doM 
as  a  fact,  and  socialism  might  conceivably  come  aa  tbo  find  ol 
tendency;  only  it  will  not  c 

ration  in  the  hands  of  a  few  man  nd- 

ency  is  not  toward  such  in  any  country  save  the  United  States, 
and  I  "    re  the  tendency  is  not  m;w'     '        •<       ■• 

in  C'  ivcly  few  instances.     It  : 

the  result  of   a  universal  syndicate  and  mon" 

lich,  if  the  monopolists  greatl-     '-     ^   .1  ..•- 

cessitato  the  state  either  to  1 
occnpy  and  uiidertako  those  indu-stries 

corrigible.     But  if  a  partial  ^ '■''•■ 

(d^  thu  present  system  a  mti 

tho  process  of  monopolistic  occuptUion  will  prvlwbly  n-f 
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•falists  of  a  given  country  will  not  be,  as  Marx 
,   I  small  number,  but  hundreds  of  thousands,  prob- 
ably millions,  who  would  oppose  a  very  powerful  resistance  to 
state  occupation  of  a  given  industry,  unless  where  such  occupa- 
Uon  waa  manifestly  beneficial  for  the  great  majority. 

The  groat  multitude  interested,  the  great  number  of  owners  of 
"--;fal,  whether  in  large  or  small  portions,  including  the  more 
-ligent  artisans,  would  certainly  make  it  difficult  or  impossi- 
I  bie  to  expropriate  them,  would  indefinitely  delay  the  process,  and 
^^uly  tliose  industries  could  be  taken  over  by  the  state  the  func- 
^Bons  of  which  were  discharged  to  the  detriment  of  the  com- 
^Konity. 

"  If  indeed  every  province  of  production,  distribution,  and 
transport  were  occupied  by  symlicates  and  monopolies;  if  thoy 
abased  the  natural  strength  of  the  monopolist's  position  by  rais- 
ing prices  to  tho  utmost,  and  especially  prices  of  the  prime  noces- 
mries,  while  at  the  same  time  trying  to  reduce  wages  to  the  low- 
est point;  if,  in  short,  they  were  animated  solely  by  egoism,  and 
without  conscience,  or  humanity,  or  public  spirit,  the  public  out- 
Bldo  tho  industrial  world,  the  large  and  intelligent  middle  class 
oataidu  the  industrial  class,  would  probably  side  with  tho  laboring 
class  in  pressing  on  the  Government  the  suppression  of  the  worst 
of  thera  and  the  undertaking  of  their  functions. 

But,  in  the  first  place,  the  universal  occupation  of  the  indus- 
trial field  by  monopolies,  and  the  extinction  of  competition,  is 
Tory  far  off ;  in  tho  second  place,  where  any  large  combinations 
show  too  much  corporate  selfishness  thoy  can  be  pulled  up  by 
state  supervision,  and  in  certain  cases  great  potential  combina- 
tions can  1)0  nipped  in  the  bud,  their  formation  can  be  prevented 
by  the  state  refusing  permission  to  tho  companies  to  unite  as 
**  contrary  to  public  policy  "  or  to  public  interest ;  because  a  com- 
pany is,  in  a  certain  sense,  a  creation  of  the  state,  as  is  likewise  a 
ion,  and  neither  should  exist,  or  receive  permission  of  tho  state 
como  into  being,  if  deemed  likely  to  prove  inimical  to  the  gen- 
weal,  so  that  the  state  could  always  check  early  or  alt<igether 
9  formation  of  possibly  objectionable  unions.    "Where,  as  in  a 
like  that  of  railways,  they  were  necessary,  it  would  not 
-ible  to  prevent  their  formation;  they  could  always  bo 
if  they  abused  their  position,  and  conditions  should  al- 
,  b<?  attached  to  the  conce.ssion  of  powers  and  privileges  to 

b4«<  iu.  It  is,  therefore,  extremely  unlikely  that  the  industrial 
Beld  will  ever  be  occupied  by  a  few  colossal  and  irresponsible 
synri  '■  that  the  state  will  bo  driven  to  substitute  itself  for 

them,  ...   -  J  jssibly  in  a  very  few  cases. 

Lastly,  tho  ("yndicntes  would  have  to  be  devoid  not  only  of 
Gonscienco^  Lnmanity,  public  spirit,  but  also,  what  wo  can  less 
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easily  suppose  to  l)€  absent,  common  sense  and  prndcnre,  if 
triod  to  extort  the  highest  ijrices  in  cases  of  ueceiwaries  snppoaaif 
to  be  controlled  by  them, 'or,  on  the  other  hsind,  to  reduce  waj{« 
to  the  lowest  point,  on  the  ground  that  laborer*  ba<l  no  alt«>ni>- 
tive  work ;  such  would  be  dangerous  policy  for  Uiemselves,  tbaogh 
no  doubt  there  would  be  a  temptation  to  it  which  migl 
great  for  some  employers.    Only  in-such  a  case  of  u.  ..  . 
the  state  be  called  upon  to  interfere,  and  either  strictly  rrgrolalo 
or  itself  undertake  the  function  abused. 

But  the  result  of  tlieso  several  considerations  ia  to  pnt  off  uni- 
versal socialism  indefinitely  as  a  natural  evolntion,  and  pointe 
merely  to  the  introduction  of  such  jjartial  »'    "  of  state 

socialism  as  peremptory  public  exigence  m;i.         _  a  thoeo 

cases  where  a  social  function  could  not  be  intrusted  to  prirate 
enterprise,  whether  monopolistic  or  competitive 

There  is  also  the  tendency  on  the  part  of  the  laborers  to  e<^ 
operative  effort,  from  which  some  people  expvct  Iho  i-! 
of  the  laborers  and  the  composing  of  the  quarrel  botw-  ■' 
and  labor  by  merging  the  two  ;  and  this  tendency  dt" 
exist;  it  is,  moreover,  in  the  direction  of  socialism  in  the  wideal 
sense  of  the  word ;  only  it  is  a  much  slower  tendency,  and  a  small- 
er one,  more  especially  in  thu  field  of  production,  as  already  stated. 
Of  the  two  tendencies,  one  to  co-operation  on  the  \  'wir, 

and  one  to  the  spread  and  consolidation  of  compamci>  _ .. pari . 

of  capital,  the  former  will  not  develop  fast  enough.    The  com*] 
pany  will  develop  much  faster,  and  socialism  might  mnch  i 
come  as  the  term  of  that  evolution  unchecked  than  throagH 
operation.   But  the  one  might  b«  restrained  by  the  state,  the  other| 
might  be  quickened  ;  the  state  r'   '      '  '  '  '  tgmaa^ 

bank,  to  some  extent,  as  it  has  1  fa 

in  Ireland ;  it  might  lend  at  market  rate,  thrco  or  thr««  and  a  half 
per  cent,  to  such  associations  of  workers  as  hod  sartKl  a  tn  ■     *  ^    ' 
capital,  if  they  could  show  the  likelihood  of  saccera  in  t> 
jected  enterprise.     But  as  this  point  has  already  been  ed, 

it  is  not  necessary  to  enlarge  on  it  here  any  further  '  •xw 

that  the  working  classes,  now  tliat  they  have  got  so  lui  ;i»l 

power,  may  not  improbably  press  for  dome  state  aiwi 
crease  the  numbers  of  owners  of  "^ !"''!'''  • -K'-i -Hv  n^ 
of  unaided  efforts  must  be  extreii  \ 

What  political  »u-tion  to 
thoy  may  take  can  not  bo  \y:     . 
likely  that  they  will  over  combine  to 
ing  day  in  England.     They  ^v■" 
the  purpose;  nor  will  they,  wi 

tnum  of  wagon,  which  thoy  can  if  thoy  chooeo  tb. 
tliroogh  irados*antons.     Thoy  may  aak  for  the  oaUoj.ai4. 
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land ;  f '         "    if,  is  not  clear,  if  landlords  were  compensated, 
;  they  W"  n  by  it  beyond  the  creation  of  small  farmers, 

le  granting  of  allotments  to  agricultural  or  other  laborers,  as  an 
-n  for  slack  times,  all  of  which  may  be  secured  otherwise : 
i  is  not  easy  to  forecast  tho  resultant  line  of  action  of  the 
jrking  classes,  more  especially  as  the  interests  of  the  skilled  and 
1  11    .  ..^  jjj,Q  jjQ^^  always  identical,  however  the  desires 
and  fewer  hours  may  be  common  to  both. 
Thus  far  as  to  the  existing  tendencies.    As  to  tho  final  goal, 
Ls  very  difficult  to  say  what  it  will  bo,  or  what  the  end  in 
rUch  society  will  rest  (if,  indeed,  it  ever  attains  to  rest  other 
provisional  equilibrium).    And  it  is  difficult  because  of  tho 
and  unforeseen  factors  that  arise  in  the  course  of  an  ever- 
panding  evolution  which  might  upset  our  calculations.    New 
ctors,  indnstrial,  social,  moral,  religious ;  new  physical  discov- 
riea,  like  steam  or  electricity,  that  might  revolutionize  industry ; 
>w  moral  or  religious  forces  that  might  revolutionize  manners 
tho  schemo  of  life,  and  with  it  indirectly  the  distribution  of 
1th;  and  great  physical  discoveries  and  inventions  affecting 
lusiry — we  may  indeed  certainly  look  for  as  in  the  normal 
jarse  of  evolution. 

Society  may,  indeed,  come  to  the  collective  ownership  of  land 
id  capital,  but  it  will  not  be  for  a  long  time ;  it  may  como  to 
luality  of  material  goods,  but  it  will  be  at  a  time  still  more  re- 
On  the  other  hand,  the  system  of  private  property  and 
Craedom  of  contract  may  last  indefinitely  or  forever ;  but,  if  it 
does,  we  may  safely  prophesy  that  it  will  be  brought  more  in  ac- 
cordonco  with  reason,  justice,  and  the  general  good,  and,  though 
thare  bo  never  equality  of  property,  there  will  be  a  nearer  ap- 
proach to  equality  of  opportunities,  and  a  somewhat  nearer 
approximation  of  the  existing  great  extremes  of  fortune. 

Eminent  writers  during  the  past  hundred  years  have  prophe- 
ied  far  more  confidently  as  to  the  future  :  Karl  Marx,  as  we  have 
an,  that  tho  concentration  of  capital  in  the  hands  of  a  few  would 
ly,  and  at  no  distant  date,  to  their  expro- 
tivist  rigime  J  and  De  Tocquevillo,  that 
cioty  waa  being  borne  invincibly  to  a  state  of  general  equality 
conditions,  where  the  state  would  continally  become  more  pow- 
rful.    On  tho  other  hand,  the  sociologists,  who,  if  their  science 
rero  all  that  its  name  implies,  should  be  able  to  forecast  the 
arf!,  "to  look  into  the  seeds  of  time  and  say  which  grains  would 
'  nnd  which  would  not,"  predict  very  differently :  Corate,  that 
ition  of  capital  in  ever  fewer  hands  would  and  should 
...>.  ly  to  the  political  rule  of  the  capitalists,  tempered  by 
lanael  of  positive  pliilosophers,  and  that  within  a  short  space 
ae ;  while  Herbert  Spencer,  as  we  have  already  seen,  filled 
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witli  ilie  doctrine  of  evolution,  and  impr. -.-'•': -.sj'!; 

teaches  as  to  the  lengtli  of  time  requiieil  for  chang*-- 

ter,  discerns  at  "the  limits  of  evolution,"  countlt:•.•i^ 

hence,  as  goal,  a  system  of  property  and  contra<:t,   ,  .ui 

supplemented  by  voluntary  benevolence,  with  the  i.  .  ol 

the  state  x'educed  to  a  minimum. 

In  like  manner  Mill  prophesied ;  but  his  conclusion  was  dif- 
ferent.    He  prophesied  that  co-operative  prodnction,  "  Mjcufit 
Lthan  jjeople  in  general  imagined,"  would  ti 
r superseding  the  capitalist  employer;  and  witL  ...,..-  , 
exactly  opposite  prophecies  of  Mill  and  Comte.  all  that  ; 
said  is  that  neither  of  them  has  been  as  yet 
tive  production  has  not  advanced,  nor,  on  tht 
capitalist  attained  supreme  political  power,  tbou(;lt  of  tho  two 
perhaps  the  prophecy  of  Comte  has  conu'  '  Tfillmcnt 

When  De  Tocqueville  wrote  his  ren  •...!£  on  "Dft- 

mocracy  in  America,"  the  new  tendency  to  inequality  had  ool 
shown  itself  in  America,  there  icaa  great  equality  of      -  '  '  ,  ns 
and  there  was  like\snse  considerable  equality  of  <■ 
France  as   a  consequence  of  the  Revolution.      De  Tocqu 
ijfeneralized  from  what  he  then  saw,  and  proplv*'"'^  "  ^" 
n  general  equality,  though  somewliat  prematu  r:J. 

ency  to  a  prodigious  inequality  was  setting  in  at  '  he  vm 

writing,  a  tendency  first  manifested  in  England,    .....   ..icreas«<I, 

spread,  embraced  the  civilized  world,  that  wa«  followed  h\  a  ne 
social  conquest,  and  the  rise  of  a  new  and  pot' 
racy.    It  grew  greater;   and,  generalizing  1:   .__ 
Karl  Marx  prophesied  it  would  grow  still  greater  nnt ' 
was  concentrated  in  a  few  hands;   the  c.-?; 
expropriated,  and  socialism  and  equality  \ 
as  already  stated,  based  his  prdphecy  on  a  rounrttml  i(>nd«n<7, 
kBhort  tendency  which  had  spent  its  full  force  before  I       '     "  ] 
f9s  De  Ttxrqueville  ba.sixl  his  prediction  on  a  supposi 
gathered  from  the  fuct-s  of  a  generation  earlier.     Both  were 

wrong:  a  great  current  toward  inequnl''"  ' ■• "r  in 

America,  after  Do  Tocqueville  wrote,  in  1  sm* 

a  check  to  the  concentration  of  capital  in  fewer  hands,  and  a  tend' 
ency  to  its  dispersal,  before  Marx  died. 

Others  also  have  prophesied  in  our  century,  though  witljfw 
kjpretending  to  base  their  predictions  on  th- 
political  or  social  phenomena:  St.  Simon,  ti....   ...; 

was  in  the  future,  and  that  society  would  reach  it  r 
[il  "   '•'.  that  the  aby^ 

rCi  ,  ,    ured  to  save  it.     1  , 

ate  also  speaks :  "  Before  earth,  roach  hor  earthly  best  a  God 
minglo  with  Uu>  game." 


WDENVTBW^ 
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What  is  the  lesson  to  be  gathered  from   the  prophets  and 

ou  the  science  of  society  ?    Not  that  we  should  expect 

ply  and  raiiical  transformation  of  society ;  neither  the  su- 

uacy  of  a  few  capitalists,  nor  yet  their  early  expropriation ; 

lly  p%'Oii  that  wo  should  expect  the  coming  of  the  semi-divine 

lan  of  Carlyln  and  Tennyson  to  set  things  right.     The  chief  les- 

aon  is  the  riushness  and  exceeding  doubtfulness  of  specific  proph- 

r  -■-  -^  which  are  grounded  as  often  ou  hopes  or  fears,  likes  or  dis- 

,  na  on  superior  insight.    The  prophets  are,  however,  in  gen- 

laLstic ;  they  believe  in  progress  or  evolution ;   and  they 

. .   ;  hat  civilized  society  is  progressing  to  something  better 

the  present  state,  though  they  differ  considerably  as  to  what 

■    '.'S  that  better.    I  share  this  faith,  on  the  whole,  myself. 

1  •     J  that  society  is  in  movement  as  part  of  an  inevitable  pro- 

<xsA  to  something  better  in  the  end,  though  some  of  the  stages  to 
it  may  appear  to  be  rmilly  worse  for  particular  generations.    I  be- 
lieve we  are  moving  toward  a  better,  to  "  a  far-off  divine  event  " 
which  can  not  be  fully  j^rceived  at  present ;  and  I  believe  that  the 
'  =       i   'i.s  through  something  better  than  the  present  which 
i     ived.     To  got  to  this  belter  will  require  the  co-opera- 
tive efforts  and  volitions  of  men,  especially  of  the  working  classes, 
'  '  of  their  leaders.    Social  thinkers  will  be  required  to  furnish 
:  ftn<l  gnidance,  and  also,  it  may  bo,  great  statesmen   tilled 
»uh  the  spirit  of  understanding  and  justice,  and  with  regard  for 
j;enoral  good.    There  will  be  neither  miracle  wrought,  nor 
»n  social  transformation,  which  would  be  a  miracle  in  order 
to  last;  but  with  good  sense,  self-reliance,  and  persistence  on  the 
jiart  of  the  many,  assisted  by  the  light  and  help  of  the  few,  and 
with  better  dispositions  on  the  part  of  employers  of  labor,  a  con- 
•  advance  for  the  whole  people,  and  e.'specially  for  the 

:   labor,  might  be  made  during  the  present  generation; 

whilp,  with  those  same  conditions  as  permanent  facts,  the  move- 

t    for  social    reform,   if   not   the  socialistic   movement,  will 

mce  as  fast  as  is  desirable,  and  will  realize  in  future  lis  much 

Kood  as  the  nature  and  complexity  of  things  social  and  things 

w  will  allow. 


Tkx  tob«rae  for  an  exploration  of  the  antarotio  regrion*  is  gn&oMy  aMnmiofc 
tlu|)<c  A  report  was  made  nt  the  meeting  of  the  Royal  Oeocraphical  Soci«tt  of 
\uttrala*ia  in  August,  tliat  Bnron  Nordenskiold  would  consviit  tn  tnko  coniinnnd 
nfaii  etiKMtitii^n  on  cunditioa  thnt  the  Australian  colonies  rontributo  five  thon- 
•and  :  <  ard  tlio  cxpenaes.  to  he  met  by  a  like  eontribntion  by  Nordcn- 

^ki  lanon  Osoor  Oiokson.    The  Googmpliical  Society,  wliioh  hud  nlri'ody 

I  Itseir  to  »u|>port  a  South  Polar  Expedition,  accepted  the  proposition  of  the 
rede*  at  r---  —  ttic  faith  that  th«  ner«!«ary  Aabseriptinna  would  be  secured, 
luvJf  <  I  two  hundred  puuudit  Inward  Iho  uiuonut. 

;iivui. — <0 
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THE  DEVELOPMENT  OF  AMERICA2f   ENDUST 
SINCE  COLUMBUS. 

rV.   IRON-WORKING   WITH   MACHINE  T  "  "  >- 

Br  WILLIAM   K.  PI  KFKK,  E»MH«k». 

WHILE  the  builders  and  operators  of  l>li«it-fMmar«»F  ww* 
achieving  such  splendid  results  as  have  U-en  <•■  '^ 

owners,  managers,  and  engineers  of  rolling-njilts  v  At 

the  very  begiiming  of  rolling-mill  construction  ii.  '»- 

position  to  make  improvements  in  known  nit'thodin  and  ' 
entirely  new  mechanisms  and  processes  waj^  jirrimptly  muiii  i"- -■ 
Even  in  the  first  mill  of  which  we  have  any  authentic  acwiinHk* 
rolls  and  heating  furnaces  were  decided  improvement*  on  ' 
practice;  and  from  that  day  to  the  present  lime  the  b^**.  .w.  .. 
can  rolling-mill  practice  has  been  characterizerl  by  orifnnalitr  ii( 
idea  and  perfection  of  construction.    Fig.  41  is  a  longitudloal  me- 


Fta.  41 


1 ,1'H'ilT'  IVI>  *!.    NHTI"f< 


III  »TI-<  .    I  1  1 


of  a  lioatiriL   "         .      '        '     ' 
"fire-box  "Willi 
the  " bridge- wall  "  separating  the  "heating  chain l>er"  froi 
•'Bro-box."    The  bottom,  n.  of  the  "  1      '  '       '    -  •• 

silicious  sand.    On  the  extreme  nV'i 
"cinder-tap,"  b,  for  the  (lischarK'*  "I  any  li< 

during  the  operation  of  heating  •'       - - 

is  the  lower  part  of  the  "  rhimn 
t^waa  plucfHl  upon  the  sand  bottom  < 
in  the  fire-box  {hwwixI  ov-"-  ■♦    "•■»  •■■ 
bat  the  roof  and  sido  w 
also,  which,  as  vttua  said  wht^u  tiiii>  lunu  of  fuiiu» 
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auced, "  reverberated  "  more  heut  upon  the  metal ;  hence  tlie  mime 
"  revcrberatory  furnace"  often  aj)|jlied  to  such  structures.  The 
walls,  roof,  fire-bridge,  and  chimney-Hue  are  built  of  very  refrac- 


,.  Ikon 


tory  brick,  called  "  fire-brick."  Furnaces  of  similar  construction 
(sometimes  called  "air-furnaces")  are  used  for  melting  pig  iron 
for  making  heavy  castings;  but  in  these  furnaces,  instead  of  a 


I    !■■      1   ■         I   lt"M     Kl.»iVAlI"N    i>t     ii-.n  hi:-rLAllL    SuLAU:*. 

id  bottom  of  the  form  shown  at  a,  the  furnace  at  this  part 
"has  ita  bottom  dt>pres.sed  so  as  to  form  a  basin  to  \io\«V  ^[\!le  ^'vvA 
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metal.    Thirty  to  litty  tons  of  luctal  urt«  eumetiutu-i  uieiu>«i  m  sudj  j 
furnaces. 

Among  the  machine  tools  used  in  roUing-mille  thuse  i'. 
the  general  name  of  "  shears  "  occupy  an  inj  i      '      ' 
tools  vary  greatly  in  form  and  constructivi  J*- 1 

signed  with  especial  reference  to  the  work  for  which  e>tch  t*  is- 
tended.    Fig.  4i!  is  an  illustration  of  a  common  form  of  leve-r  «h<!*T ' 
for  cutting  bar  iron.     The  cutting  knives  arrt  local ir<l  at  a  l>,  njui 
when  the  eccentric  d  is  revolved  by  the  rotittion  of  thu  tha(t  on 


Fio.  44.— Ejiu  Viwr  *aii  T^AStrtmn  Sttraun  t?  iluiixsriATk  ."in 

wliich  it  is  placed,  it  lifts  the  long  t\' 

tlif  uj)per  knife  6  to  cut  or  "."ihear"  , 

di^nding  any  bar  of  iron  that  may  have  boen  betwecsn  Ui« 

knives. 

Fig.  43  is  a  front  elevation  of  a  "du"*?"  for  cuttiug  I* 
plnte,  and  Fig.  44  \g  na  oud  view  and  trouBvcrae  tcotion  of  th»( 
machine. 

In  Fig.  4.1  nt  f;  i!«  soon  a  largo  moas  of  cast  imn.  to  th<»  }r 
Igo  of  whl'  'bed  a  lontt.  inclined  cut 


....1 


nrtsi)  art)  tthwwu  ixi  Fig.  44  ut  h  nud  i)  U>  al 
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■f  '  them.    The  "gate"  g,  to  which  the  upper  knife  is 

Wmt'  ,  vertical  reciprocating  motion  communicated  to  it 

ineaos  of  the  eccentrics  e  and  the  rods  /,  and,  as  the  upper 
1     '  '  incIino<l  odyo,  the  slmaring  will  commencn  on  the 

li  lually  fxtt'ud  to  the  left  as  the  "gat(t"  y  desrendB. 

tors  uf  this  descriptioa  have  been  made  to  cut  ten  feet  in  length 
bne  movement  of  the  "  gate  "  g.  Such  tools  are  very  heavily 
ft«d,  luid  are  usually  driven  by  a  special  steam-engine. 
[The  first  iron-works  in  the  United  States  in  which  iron  was 
liUed  and  rolled  into  bars  was  built  by  Colonel  Isaac  Me>ison, 
IkUI  and  1H17,  at  Plumsock,  on  Redstone  Creek,  between  Cou- 
IBville  and  Brtiwnsville,  in  Fayette  County,  Pennsylvania, 
knk  tells  us  that  "  Thomtis  C.  Lewis  was  the  chief  engineer  in 
orootion  of  the  mill,  and  George  Lewis,  his  brother,  was  the 
BtT  and  roller.     They  were  Welshmen." 

i\Ye  have  no  exact  description  of  the  machinery  of  this  mill, 
[we  are  told  that,  in  addition  to  the  rolls,  "  the  mill  contained 
\  puddling-furnacos,  one  refinery,  one  heating  furnace,  and  nne 
Ihammer  ";  and  that  "  the  iron  was  retinetl  by  blast  and  then 
kUtsd."  This  mill  produced  "bars  of  all  sizes,  and  lioops  for 
king  into  nails."    The  mill  was  started  on  September  15,  1817, 


I 


flu.  4A.— Traik  of  K<it4j!  loK  RqnANK  akp  Fuat  Baji  Uoh  (1817). 

continued  in  operation  until  1834,  when  it  was  destroyed  by 

'        '       ver  rebuilt.    Although  we  have  no  details  of  tho 

in  this  mill,  it  is  f.iir  to  assume  that,  as  its  design- 

rcn«  Welshmen,  they  followed  as  closely  as  ijossible  the  prao- 

1  with  which  they  were  familiar.    Fig.  45  is  an  elevation  of  a 

of  rolls  such  as  was  in  common  use  in  England  and  Wales 

Ije  beginning  of  this  century  for  rolling  square  and  flat  bar 
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^ou.     In  this  figuri!,  a  ib  lliu  luuuiJut  -vH 

Westtxl  upon  some  heavy  frames  of  i  nfl 

supported  by  a  pair  of  bottom  sills ;  tiie  "  standu  "  or  "  buusioiJifi' 
iu  wliich  the  rolls  turne<l  were  ])lace(l  din  •  "'       ■  ''     '  -  ^         " 
a,  aud  secured  by  long  bolts  that  pusswl 
At  this  period,  aud  for  some  years  thereafter,  in  fuel,  ' 
dations  for  rolling-mills  were  considered  Hbii«.>luti '•   ■ 
order  to  impart  a  certain  degree  of  elasticity  to  • 
and  when  we  consider  the  rude  way  iu  which  all 
constructed  at  that  time  it  is  not  improbabl" 
ticity  was  essential  to  its  operation. 

In  Fig.  45,  at  h,  are  seen  the  "  pinions,"  which  w> 
pair  of  toothed  wheels  of  the  same  diumi^ter  which  i-l.  .  ^ 
sure  an  equality  of  rotation  in  tho  tup  aud  bultotn  rolls  uf  Uu- 
mill.    These  pinions  were  connecteil  with  the  ■    ""    "       "  ''•• 

e  e.    The  rolls  at/could  be  used  to  make  s(juai'  .: 

down  "  the  iron   preparatory  to  passing  it  thruugb  the  roll- 
which  were  intended  for  flat  bars  of  varion-  U^^h^ 

ues.se.s.     This  cdn.structiou  of  rolling-mill  'i»  ■■  4^^^ 

••  two-high  train,"  and  is  so  called  from  the  fact  that  encli  fmit 
of  " stands"  or  "housings"  contains  hut  tv  "        '        ' 

above  the  other.    It  is  obvious  that,  as  the  roL 
in  on©  direction,  the  iron,  after  passing  tlirough  oii 
would  have  to  be  retnnied  over  the '*  top  roll"  Inn  n   n  i<mii«^^^ 
passed  through  thn  next  groove  for  further  r»vl»u'1i'»r>  in  *"'^^^| 
and  extension  iu  length.     It  is  also  evident  t)  '^^^1 

working  wasted  Iialf  the  time  and  a  large  ai:  i^^H 

the  metnl ;  but,  notwithstanding  these  and  u;  ifl^H 

objections  to  this  form  of  mill,  it  continued  iu  i;  ^^H 

roceut  period,  and  it  is  possible  that  even  now  <1"  ■  -'^^M 

in  localities  uninfluenced  by  the  spirit  of  prot  ifl^| 

of  this  rotary  antiquity  still  iu  operation.  ^^H 

Cp  to  the  year  1844  the  rolling-mills  of  ilw  Unilod  SUtefln^f 
duced  little  else  than  bar  iron, hoopH. and  nail  plates;  all  tbc  4H^| 
y  "  "    111  i'(iaii>pe(l  with  strap  r:'"  *     iH 

'■^  ink"  holes  at  pntpt-r  in  H 

pas-sed  tho  spikes  by  which  the  "  rail "  wn«  necuffHl  to  '  nafl 

stringers  of  wood),  which  could  >      "  "    •  w 

or  with  imported  T  or  H  rails.     '1  --_,;■ 

U  ha^^nR  been  invfiiited  by  Ri^btrt  1*.  Stevens,  I'l  ^^H 

gineor  of  the  Camden  and  .\mb  ""  ^^H 

the  first  of  these  rails  r>>11nd  at  .^^H 

and  they  wore  laid  in  i\w  trade  ttf  the  Camden  and  Amboy  j^^^H 
road  in  T-"-'   "' '  ^^^ 

Tlio  (  ,y  railrcMwl  iron  td  AtnprJ«'»  tn^i  ^_^ 

made  at  the  Mouol  Savage  Rolling  Mil  a^fl 
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ThJB  mill  WHS  di'>sii,'rii(l  ox|in:!ssly  for  this  class  of  work. 

lirat  rail  rolled  was  what  is  known  as  the  U  rail,  and  for  this 

Franklin  Institute  awarded  its  silver  medal  in  October,  1844. 

:h  wa8  the  demand  for  railroad  iron  that  other  mills  for  its 


Ml  were  rapidly  constnicted.    The  Montour  Rolling  Mill 

le,  Pa.,  was  built  in  1845.  and  in  October  of  that  year 

ittt  tJie  first  T  mils  mndu  in  America.     On  the  (Jth  of 


i 
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May,  1846,  the  Boston   Rolling  Mil)   wnyv 

on  the  l!)th  of  June,  1844,  the  roUiuy-miU  of  ' 

Trenton,  N.  J.,  commenced  rolling  rails.    About 

tcmbor.lH^fi.tlm  New  England  Irun  Compn-'      •  ' 

miule  thoir  first  mil.    Railroad  iron  was  n 

in  November,  lS4t'>,  and  abuut  thw  jwinit*  tir 

Iron  Works  at  Brady's  Bend,  and  at  thu  L.».  ^.. ..  - 

at  Scrantou.  Pa.     Rails  were  also  rolled,  early  in 

State   Iron  Works   in   Massachnsetts ;  in  January, 

Rougli-and- Ready  Rolling  Mill  at  Danville,  F'a,,  «"•' 

ye.ar  at  Safe  Harbor,  Pa.,  and  at  Avalon.  Md.     .*- 

mills  rolled  rails  prior  to  1S50,  but  at    " 

owing  to  the  severity  of  foreign  consi 

fifteen  rail  mills  in  this  country  were  in  operation. 

The  rail  trains  in  all  the  above-nan 
(that  is,  one  roll  above  another  in  jm 
the  forms  of  the  several  "  grooves"  or  "paflaee"  lU  the  xt-: 
in  a  two-high  rail  train  may  be  derived  ivrr^      "     ~  " 
Fig.  46.    A  two-high  rail  train  comprised  tw 
pair  being  called  the  "  roughing  rolls  "  and  thfi  oi 
ing  rolls."     Their  g<*nerftl  relations  to  each  other  ^-i.-i- 
lar  to  the  rolls  of  the  "  bar-mill,"  shown  in  Fig.  4fi. 

In  Fig.  4C,  A  represents  the  five  "  passiis "  in  the  "r> 
rolls,"  and  li  the  six  in  the  "  linishiiig  rolls."     The  v- 
the  metal  was  from  left  to  right,  through  each  of  1 1 
in  each  roll  successively.     Wo  have  no  space  ■ 
the  peculiar  features  of  the  three-high  train;  :. . 
nent  peculiarity  consisted  in  the  ftwt  that  there  ^ 
in  each  pair  of  housings,  ami  that  the  "  rn' 
being  rolled,  was  passed  between  the  mi'i' 
and  returned  between  the  raid<lle  a&d  "top  roD,'^  mmI 
compression  ami  extension  at  e.'ich  "pass." 

Fig.  47  gives  a  very  life-like  view  of  the  interior  «• 
mill  as  constructed  about  the  year  1855.    It  will  be  no- 
"trains  of   rolls"  are  all  "  twf>-high."  And  tl    "   •' 
ovirli>nt]y  constructed  of   wood;  and  the  In; 
employe<l  is  also  a  conspicuous  feature.    'I 

•  For  the  manufacture  of  liMvy  "  b»T  iron  "  unj  "  ntnivtsnil 
nel  b«ni,"  "  iuia;Ie"  aud  "tec  Iron")  thr  "  thrrr-high  roll""  -" 
limcllov  tliie  t4)  ilii>  liif^nnit;  anil  itractical  mijpidljiof  tbi 
i»l  ■    !  the  flr»l  mill  of  (bin  Wind   ' 

r«.,  in  1898.     Such  •mnrc  tin 
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with  such  establishments,  it  will  require  but  a  slight  effort  of 
the  imaginatiou  to  impart  to  the  picture  all  the  attributes  uf 
real  life ;  and  to  fill  the  sooty  air  with  the  hissing  of  steam,  the 
jigging  jingle  of  coupling-boxes  and  spindles,  and  the  groaniii;; 
of  rolls,  among  which  sounds  are  injected  the  resounding  hli)ws 
of  a  steam  hammer,  answered  by  the  clattering  scream  of  a 
"  cutting-off  saw,"  mingled  with  the  hum  of  revolving  wheels, anii 
scores  of  minor  sounds  and  reverberations ;  over  all,  the  luriii 
glare  of  furnaces  and  hot  iron,  amid  which  the  busy  workniHi 
move  in  orderly  activity  at  the  work  in  hand ;  the  whole  making' 
a  scene  in  which  the  strength  of  man  and  iron,  the  energy  of 
fuel  and  fire,  and  the  power  of  steam  and  machinery  are  com- 
bined as  in  no  other  industry  on  the  surface  of  the  round 
world.* 

Th(!  rolls  for  making  heavy  bar  iron  of  a  rectangular  se<"- 
tion,  hitherto  descrilwd,  have  been  provide<l  with  a  number  of 
"  grooves"  or  "  passes"  of  varying  dimensions  .suited  to  the  sizes 
of  the  bars  required;  but  the  manifest  objection  to  this  very 
common  arrangement  is  that,  in  order  to  be  able  to  i)roiJui'e  a 
large  variety  of  bars,  a  great  number  of  rolls  mtist  l)e  kept  in 
stock.  But  the  mill  represented  in  Fig.  48  is  so  contrivetl  that  it 
will  roll  an  almost  unlimited  numlwr  of  sizes  of  n'ctangular  bars 
by  the  use  of  a  combination  of  four  plain  cylindrical  rolls,  two 
of  which  revolve  on  horizontal  axes,  and  the  other  tw<»  <>n  verti- 
cal ones.  In  the  figure.  ft)r  the  jnirijose  of  clearness,  the  driviiij: 
mechanism  of  the  vertical  rolls  is  omitted.  Each  nf  the  jiairs  of 
rolls  is  driven  at  an  appropriate  velocity,  and  is  adju.-.table,  .s^' 
as  to  adapt  their  relative  ])()sitions  to  thi,'  particular  cr«\«s-si'(tion 
of  bar  about  to  be  made.  The  horizontal  rolls  can  be  adju>t«-i 
vertically  and  the  vertical  rolls  ln^rizontally,  and  therefore  any 
])rop<)rtion  of  width  nnd  thickness  can  be  turned  out,  «]>  to  tli. 
limitations  imposed  by  the  wi«ltli  of  the  cylindrical  jKirtion  -'f 
the  horizontal  rolls  and  the  hnigth  of  the  body  of  the  vertical 
rolls.  This  highly  ingenious  mechanical  combination  was  in- 
veiiloil  by  Herr  Daeleji.a  ricrnian  engineer,  and  it  was  first  erecte<i 

*  Tlic  riiitcinic  gi|>|icaraiir(>  of  most  ii-oii-works  wii?  fully  apprpviatcd  by  tin-  pwl  Bunii" 
Sir  .I'.lm  Siii(l:iir,  ill  lii.-  Statistical  .\o.-otiiit  of  Scotland  (1797).  Mates  that  tlii>  ".\;r>hiri 
III-.,  t ""  n;i':  n-fii-iil  iidiiiisriioii  to  tlio  Carron  Iron  Worki", and,  "upon  retuminji  to  tin-  innit 
('asriiii.  1k'  wrote  tlic  foUonlii!;  line-  upon  n  pane  of  glass  in  a  window  of  the  parlor: 
"  •  Wc  cam  na  lirre  to  view  your  wark« 
In  lioprs  to  111"  iiiair  wiso ; 
Hill  only,  li'^t  wc  (ranp  to  licU, 

It  may  \v-  iiuc  fuiprisc 
Hut  when  »(■  lirl'd  !il  your  door. 

Your  porter  douijht  na  bear  us; 
So  iiii>,  -lioiild  «e  to  hell's  pi'tts  rOine, 
Your  liilU,  Satan,  sair  us.'" 
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the  wiirkB  of  PiejienstDck  &  Co..  belonging  to  the  HonkTi-  So- 

&ty,  in  18+8.     It  found  its  way  to  America  about  twelve  years 

?r :  but  it  has  not  rMCwived  the  attention  from  American  engi- 

■ue 

justifiex- 

Tlir-    first    iron 

ims    for    use   in 

lildings  rolled  in 

ii'ricft  wi^re  made 

till.'      mill     of 

98TS.  Cooper   &: 

Jpwitt,  nt  Trouton, 

\.  J.,  in  the  .spring 

1854.    They  wore 

run   inches  deep, 

^oighing        about 

fhty-one    pounds 

jr     yard.      They 

»re   used    in    Uie 

>n9truction  of  the 

kHjpor       Institute 

id  the  building  of 

\r\)^T    &    Broth- 

*,  anil  also  by  the 

iniden   and   Am- 

'  !'oad  for  rails.  A  special  "  train  of  rolls."  the  invention  of 
,  Burriiws,  was  constructed  for  doing  this  work.  An  eleva- 
^ou  of  the  "  finishing  rolls"  of  this  "  train  "  is  given  in  Fig.  49.  It 
•  on  that  there  are  three  short  rolls,  A  A  A,  whose  axes  are 
irnl  sujiported  by  a  cast-iron  frame  or  housing,  D  D.  Be- 
ie»  these  vertical  rolls  there  are  two  horizontal  rolls.  E  E.  The 
>wer  was  trausmittM  to  the  mill  from  the  main  driving-shaft  B, 
irough  the  bevel  gearing  B'.  B*.  the  three  spur-gears  B'.  and  the 
lies  B".  This  was  the  only  mill  of  its  kiud  ever  erected,  and 
'  a  few  years  it  gave  place  to  a  "  tliree-high  train,"  which  is 
ir  kind  of  mill  exclusively  used  in  America  at  the  present  time 
jr  1 1  I  facture  of  the  various  forms  of  "  beam.s,"  etc.,  known 

"  :  :  ,il  sluipes." 

The  spore  nvailnble  will  not  permit  of  a  detailed  description  of 
unprovements  in  machinei-y  and  methods  that  have 
it  forward  within  the  last  thirty  vn.ars.  and  we  ran 
bly  briefly  mention  the  more  prominent. 
In  1859  John  and  George  Fritz  (;kii'  lumiir  jnitniin)*  patented 


■1^ 


^m 


3 


t  t*4.     HT. L 


A  nohl^  ptir  of  brotlton^ 
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^^^Rfiit  imi'iov.-iueiiis  lu  ■•  iiiree-liigh"  mills,  embra<;ing  what 
^^Bdwii  as  tlu»  "  feed-roll  "  ami  "  banging  guides."  In  18C4  Ber- 
Bnl  Lnuth  pat«nte<l  the  well-known  form  of  "  three-high  mill" 
Bfton  called  "  Lauth's  mill")  for  rolling  boiler  plato  and  sheet 
Bdd.  In  1873  Jatmis  Moore  and  John  Fritz  patented  a  "  three- 
B^h  train,"  having  a  fixed  middle  roll  and  an  adjustable  top  and 
H>ttom  roll ;  and  in  the  latter  part  of  the  same  year  George  Fritz 
^t«niod  "  f«t!<liug  tables  having  driven  rolls "  for  "  throe-high 
Ktins." 

H  In  Documber,  1873,  James  Moore,  William  George,  and  Alex- 
Hider  L.  Holley  patented  a  "  three-high  blooming  train,"  having 
Bi  adjustable  middle  njll.  The  first  mill  of  tlds  kind  was  made 
K^ames  Moore,  of  Philadelphia,  and  was  put  at  work  in  the 
Hlbmer  Steel  Works  at  Troy,  N.  Y.,  by  the  late  A.  L.  Holley, 
^^HbH  then  manager  of  these  works. 

^^HBng  the  more  recent  improvemt^its  in  the  manufacture  of 

Iron  and  steel  the  use  of  gaseous  fuel  stands  conspicuous.    The 

V     'if  first  converting  the  fuel  into  a  combustible  gas,  and  con- 

^  .  ig  this  to  the  point  where  heat  was  required,  and  there  ignit- 
h;  it,  is  a  very  old  one,*  and,  in  one  form  or  another,  it  has  been 
Rr  ■ '  ••  \  for  over  a  thoxisand  years ;  but  it  is  only  within  the  pres- 
w  Jiy  that  the  manifold  advantages  of  gas  as  a  metallurgi- 

»  fuel  have  become  fully  recognized  by  the  iron  and  steel  work- 
Bb  of  the  world.  The  early  gas  furniices  used  in  Silesia,  Sweden, 
Htd  other  European  countries  were  but  enlarged  modifications  of 
Bflxjr's  Tower  of  Athanor,  and,  although  they  were  a  great  im- 
T»rovement  on  the  furnaces  in  which  solid  fuel  was  burned  on  a 
,  grute,  yet  they  were  not  able  to  produce  a  temperature  suflB- 
Hi'ntly  high  and  controllable  to  satisfy  the  demands  of  the  rapidly 
Bfcveloping  iron  and  steol  industries. 

■  The  Ras  furnace  most  commonly  used  in  the  American  iron 
K.'  ks  was  invented  about  thirty  years  ago  by  the  broth- 

K     L  I  and  Charles  William  Siemens,  German  engineers 

■rid«nt  in  London.  The  first  "Siemens  furnace"  built  in  this 
»  1  rider  the  sanction  of  these  inventors  was  erected  at  the 

h  John  A.  Griswold  &  Co.,  at  Troy,  N.  Y.,  in  18G7,  and 

was  ased  as  a  "heating  furnace."  f    This  was  followed  in  the 

^■^Om  Bnt  g»*  furnsoe  of  which  we  hure  uit  n»ot  aceoant  wm  taTent«d  hj  Abo 
^^^Hpebablr,  more  rommnnlr  known  u  Or^ter,  an  ArnliUn  iilelieinift,  who  lir«il  in  iha 
^^^Hintor;.  Thv  riiniaop  ioTttnt^d  by  Oeber  h«  nWei  thr  Tower  of  Athnnor,  or  the 
^^^^pooc,  brcsuse  from  its  conatniotion  i  tteadr  and  aniform  boat  coulii  be  iHBintalned 

^^Ki '  ~        rioa. 

H  «  r  'nt>,  hownvnr.  In  1SAS,  thfre   hut  lievn  riveted,  at  th«  copper-workn  of 

H  *V  In   Pi"  '"  for  reH !  In 

^  o  A  Co  |al-'                                                ihean  fiini*.                            .vl; 

Hat  u  ibe  Mate  'oar,  in  a  i>fi^hhnting  nubUnhmeni  (Joitiu  B.  L700  4  Oi.)  citut  vaa  coo- 
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KaniP  yi'jir   liy  a  lii-'iitinj;  turruife  at  ih'-  W'TK^  "I 

jind  Steel  Company,  Nashua,  N.  H.,  and  early 

"Siemens  furnace''  for  meltinjj  steel  in  cm 

"pot  furnace")  was  started  in  the  works  of  ^vmm.-.-..ii  i\ 

fit  Pittsburgh.* 

The  firet  works  in  whi<'h  tlin  "  Sicmuux  g>M«  fumatT^e"  wm»' 
used,  to  the  exclusion  of  all  other  methoUs  of  burniot;  fuel,  nfn- 
those  of  the  American  Silver  Steel  Company,  at  Kriilei-f»irt, 
Conn.,  which  weru  erccte<l  from  the  plans  ami  uuib 

vision  of  the  author  of  these  fjapers  in  IS(;H-'fiO.     In  : ... 

were  two  puddling  furnaces.f  three  heating  funiufi*.  ouo  IwMtf' 
four-pot  melting  furnace,  a  twenfy-four-pot  r        " 
producers/'  all  ou  the  Siemens  principle,    (j  _        , 

ducers  "  was  used  under  the  boilers  with  entire  success.  At  Ikf 
time  of  the  erection  of  these  works  they  were  the  largest  and 
most  perfect  plant  of  gas  furnaces  in  Americ-i. 

"  Natural  gas  "  has  been  known  to  the  nation!*  of  the  Old  Wurid 
for  thousainls  of  years.    The  Persian  fire-worsliii  '    '  (or: 

their  siicred  fire,  and  it  has  Ijeen  uswl  as  u  fuel  i  iM 

time  beyond  the  range  of  authentic  history. 

The  earliest  use  of  natural  gas  in  this  country  wnt.  ;».>  mi  diH 
minant  in  the  village  of  Fredonia,  N,  Y.,  in   lK:f7,  and  it  is  i 
used  there.    TiiO  lirst  person  to  use  natural  gas  for  . 
ing  purposes  is  believed  to  have  been  Mr.  Wiliiaui   l-.tii-i 
who,  in  \M'i,  employed  it  in  the  Kanawha  Valley  for  be 
thi-  kettles  of  a  "salt-block  "  one  hundred  feet  in  length.     In  IWl 
Messrs.  Dicki-rson  and  Shrewsbury  bored  a  w"'!  ""  «'■••  K>'" 
River,  in   West  Virginia,  to  a  depth  of  one  ' 
which  a  sufficient  qtiantity  of  gas  is.iued, 
tion  by  Priif.  R.  Siiliniun,  Jr.,  ■*  to  light  th         ..        .  i 

twelve  years."    The  first  use  of  natural  gas  for.  1h«  tnMnufa 
of  iron  was  in  the  Siberian  Rolliii^;-Mill  of  P  " 

at  Leechbnrg,  Armstrong  County,  Pennsylvai 
nine  ye«vrs  after  it  ha<l  been  successfully  nsed  under  a  "  salt-bl 
in  West  Virginia,  and  forty-seven  yeftrs  after  \\»  first  use  for  I 


fUrarimi  for  •  i.«      \nno  rtf  ll)c«<>  ^lmno«^^  w<>re  liiilll  from  «be  tnTotfiM**  | 

niler  their  I  i  nil  ir^n-  «h«iiiliin<-il  afli>r  •  fhnrr  llf"- 

*  All  tliefif  fiininwu.  «riil  inunr  subBoinciitlv  o-  -vn  Ibe  fUn*  i 

3.  Tlior|ir  Pottx.  sn  Enjtli'li  piiiriiiMT.  «lio  "lui  onr  oii  k  IViti 

nan-nUtivM  of  the  Inventors  In  Ihh  ojtintnf. 

t  Tlit^*  furniic«'»  ^etf  (Iw  lint  auooeMful  R»»  pmlilllng  t»rtmio>'  ■  iw.utvj.-i.,! 
lhnii(!h  their  pyrfimiiaBco  w»»  In  r**rf  wmy  p»ll«f«i!lorT.  tuiA  0>r  ■ 

•  '.    ,,  It     Kit*    t\.     ■  -     -         - 
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ing  at  Fredonia,  N.  Y.  But  now  gas  wells  increase  and  multiply 
in  the  land,  and  lines  of  pipe  radiate  fi-oin  them  in  all  directions, 
conveying  silently  as  the  lapse  of  time,  to  city  and  mill,  forgo  and 
furnace,  their  heat-giving  product  that  has  lain  dormant  in  the 
earth  for  untold  centuries,  but  which  now,  at  the  summons  of 
modern  Science,  comes  forth  from  its  abiding-place  to  do  no  small 
share  of  the  Work  of  the  world.  Many  of  these  lines  of  pipe  are 
of  great  length,*  and  suggest  the  possibility  of  converting  coal 
into  gas  at  the  mines  and  conveying  it  to  consumers  in  distant 
cities  by  pipes;  and  this  proposal  in  our  day  is  not  nearly  as., 
uncertain  of  realization  as  was  the  original  idea  of  lighting  cities 
and  buildings  by  gas  at  the  time  of  its  invention,  one  hundriad 
years  ago. 

[To  be  continued.'\ 


HYPOCRISY  AS  A  SOCIAL  ELEVATOR. 
By  JOHN  Mcelroy. 

WHEN  atrabilarious  Hamlet,  in  his  choleric  interview  with 
his  mother  in  the  cabinet,  impudently  advised  her  to 
"  Assume  a  virtue  if  you  have  it  not," 
he  unwittingly  laid  down  a  general-conduct  rule  of  high  value  to 
individuals  and  the  community. 

Simulation  of  virtue,  though  far  inferior  to  the  real  article,  is 
still  the  next  best  thing  to  it,  just  sis  whitewash,  thongh  much 
inferior  to  marble,  is  yet  greatly  superior  to  dirty  nakedness. 

It  is  very  desirable  that  all  men  and  all  woinen  should  stand  to- 
gether on  the  very  highest  plane  of  goodness;  but  the  lar^'est  jtro- 
jKirtion  of  them  do  not — probably  never  will.  It  is  unro;is<m;ihln 
to  exjKJct  that  the  mass  of  humanity  will  be  .steadily  ali>,ni(Ml  on 
the  most  advanced  standards  of  morality,  especially  when  those 
standards  are  pushed  forward  as  rapidly  as  they  have  bi^cii  in  tlu^ 
more  recent  centuries.  Ethics  is  a  constantly  (levclopiTin;  science. 
What  was  a  high  grade  of  morality  in  i\w  cii^hfeciitli  ci'iitury 
would  be  a  very  ordinary  one  to-day;  just  as  tlie  man  who.  in  our 
colonial  times,  would  have  been  regarded  as  jicat  and  cleanly  in  his 
person,  would  seem  a  good  deal  of  a  sloven  to-day.  Tlicn,  as  now. 
men  and  women  assumed  to  be  much  cleaner,  morally  and  i)liysi- 
cally,  than  they  really  were,  arid  by  sheer  force  of  ])<rsistence 
and  habit  became  really  cleaner  than  they  at  fiist  pn-tendcd  to 
be.  Persons  with  the  bump  of  approbativcness  hijihly  develo]>ed 
constantly  forge  to  the  front  on  lines  which  they  think  will  win 


*  One  lM;ge  mill  baa  three  lines  of  pipe,  each  over  forlv  inik-s  long. 
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thom  the  esteem  of  their  fellows,  and  the  latter  follow  with  un- 
equal steps,  firet  showing  outward  respect  and  conformity  to  Let- 
ter ideaa  and  practices,  and  then  making  them  moiv  or  less  of 
realities  in  their  lives. 

Denunciatiou  of  hypocrisy  forms  a  large  part  of  the  "prop- 
erties" of  lay  and  ecclesiastical  moralists  who  exploit  time- 
warped  schemes  of  salvation.  Exercise  of  moderate  reasoning 
powers  would  teach  them  that  calculating  and  persistent  hypoc- 
risy has  been  one  of  the  most  powei'ful  factors  in  the  moral  ad- 
vancement of  the  world.  We  all  aspire  higher  than  we  attam, 
t.nd  in  the  moral  domain  pretense  constantly  precedes  practice. 
We  begin  by  ap])earing  to  be  better  than  we  really  are,  and  thf 
force  of  habit  soon  makes  an  actuality  out  of  what  was  merely 
assumption.     Hamlet  explains  this  clearly  to  his  mother : 

^  *'  That  monater,  Cugtoni,  who  all  sense  doth  eat 

^^^  Of  hubit's  devil,  is  aufiel  yet  in  this : 

^^^fe  TImt  to  the  use  of  actiuns  fuir  and  good 

^^^H  He  likewise  gives  a  (rock  or  liver; 

^^^H  That  aptly  Is  pat  on.     RefruiD  to-niglit, 

^^^B  And  that  shall  leud  a  kind  of  easiness 

^^^H  To  the  next  abstracnoe — the  next  more  easy — 

^^^V  For  use  can  almost  change  the  stamp  of  nature, 

^^^B  And  either  quell  the  devil  or  throw  him  out 

^HH  With  wondrous  potency." 

Those  who  pretend  to  be  much  better  than  they  are  have  at 
riteast  begun  the  upward  <leveli»pment,  and  recognized  the  goal  to 
Ryhich  their  faces  shoultl  be  turuwl. 

No  man  is  made  worse  by  simulating  goodness.  There  is  everj' 
chance  that  ho  will  be  made  better  by  the  mere  act  of  simulation. 

Beyond  doubt,  the  much-abused  Pharisees  were  powerful  pro- 
moters of  the  ethical  development  of  the  Jews.  Their  firm  insist- 
ence upon  higher  moral  ideas  and  purer  lives  could  not  have  been 
without  marked  influence  upon  those  around  them.  If  the  only 
motive  for  doing  this  was  to  enhance  the  esteem  in  which  they 
were  held  by  the  community,  it  speaks  well  for  their  shrewdness 
in  recognizing  the  drift  of  public  sentiment,  and  for  the  commu- 
nity which  honored  superior  goodness. 

Jesus  Clirist's  denunciations  of  them  should  be  given  the 
allowance  usually  accorded  the  polemic  blasts  of  a  sorely  nagged 
sectary  against  his  rival  .sectaries.  If,  indeed,  they  only  cleaned 
the  outside  of  the  cup  and  platter,  they  certainly  did  much  bett«r 
than  those  who  let  both  outside  and  inside  remain  foul.  The 
very  denunciation  implies  that  this  must  have  been  the  rule  with 
those  around  them.  If  a  man,  seeking  the  applause  of  his  neigli- 
bors,  begins  by  furbishing  the  outside  of  his  platter,  in  order  to 
be  superior  to  them,  there  is  every  probability  that  he  will  soon 
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^^Bt?ss  to  the  eloansiiig  of  the  insitle  also,  bo  as  to  still  keep 
HHd  of  those  who  emulate  liiin  by  external  purification  of  their 
Blinary  uteusils.  Theu  their  cleanliness  as  a  principle  becomes 
B«rely  u  mutter  of  time. 

■  Nutioual  histories  and  tlie  portraiture  of  the  great  men  of  the 
kst  are  all  more  or  lees  flagrant  pieces  of  hy])ocrisy.  The  histo- 
Bns  of  every  natit>n  carefully  feed  its  self-esteem  by  the  assidu- 
HlPelaboration  of  everything  in  its  past  that  is  noble,  brave,  and 
Iblightened,  and  the  et|ually  assiduous  obscuration  of  all  that  is 
■Hean,  cowanlly,  barbarous,  and  otherwise  discreditable.  It  is 
■rue  that  modern  historians  have  abandoned  the  ancient  practice  I 
Wt  tnunng  the  descent  of  their  peoples  directly  from  the  immor- 
al go<]s,  but  they  come  as  near  it  as  the  limitations  of  modern 
■lought  will  allow.  Invariably  they  represent  their  people  as 
Bf  exceptionally  distinguished  lineage  and  character  and  a  pow- 
■rfui  factor  for  good  from  the  moment  of  entrance  upon  the 
Bage  of  history.  Its  soldiers  were  godlike  in  courage  and  devo- 
Bon  ;  its  statesmen  divine  in  purity  and  wisdom.  Higher  motives 
Biua  desire  to  Hatter  the  national  vanity  hi-lp  to  actuate  the  his- 
Brians  in  this  misrepresentation.  They  believe  that  it  is  best  to 
■lake  out  of  tin?  past  ideals  for  coming  generations  to  emulate. 
Khey  desire  to  stimulate  national  virtue  by  high  examples. 

I  The  truth  is?,  the  early  history  of  every  great  nation  is  like  the 
Bkrly  history  of  men  who  have  risen  from  the  gutter  to  promi- 
■puco.  There  has  been  u  long  and  dreary  period  of  ignorant — 
Boiiuently  disreputable^struggling  of  mean  abilities,  in  moan 
Bays,  with  mean  competitors  and  mean  .surroundings.  Rightly 
Itiewed,  this  is  one  of  the  most  comforting  facts  in  human  history, 
mbv  it  shows  that  nations,  like  men,  constantly  1 

I  "  rise  to  hij^lier  things, 

I  With  tlieir  dead  selves  as  stcpping-fitoaes." 

■  Take,  for  example,  the  history  of  England.  The  impression 
prhich  has  been  studiously  pro<luced  ujK»n  the  mind  of  the  aver- 
w  liT  is  that  that  great  nation  has.  ever  since  the  advent  of 
i\'>  1  tho  Conqueror  (if  not  before),  occupied  the  same  jiroud 
blaco  at  the  head  of  the  wealth,  power,  and  civilization  of  the 
prorld  that  she  has  for  the  past  century.  Nothing  could  be  far- 
B»er  from  the  truth  for  at  least  four  centuries  after  the  battle  of 
Bastings.  Until  usurper  Henry  VII  snatched  the  scepter  from 
Hie  lifeless  hainl  of  usurper  Richard  III,  on  Bosworth  Field,  in 
mt^,  England  was  a  thinly  peopled,  out-of-the-way  island,  of 
■Iraost  as  little  imjiortance  to  the  rest  of  the  world  as  Venezuela 
B  to-day.  Such  ignorant,  dull,  brutalized  white  men  as  the  Eng- 
BHkmen  of  the  Plantagenet  jieriod  are  not  to  be  found  to-day  ont- 
Bda  of  a  Russian  village,  or  a  community  of  Hungarian  minera 
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in  a  Pennsylvauia  coal  town.     Thf;n  civilization  .1*  1 

li(?ht  at  its  centers  on  the  Continent,  while  lh«<  n       _  n  I 

England  were  literally  the  "  heathen  of  the  islus,"  vrbo  il 
Cimmerian  darkness.  Nor,  as  historians  would  make  us  lnju-.t;  | 
was  the  high  civilization  which  succeeded  self-evolved  frum  thii  I 
unpromising  horde.  Native  Englishmen — Norman  and  Saxon—  1 
played  but  a  small  part  in  the  development  of  the  uatioiu  TLi-  I 
men  who  made  England  were  the  swarming  adventurf-rs  frum  I 
every  land — enterprising  merchants,  cunning  artitjcerj*,  and  «U-  I 
ors  bold — who  flocked  to  the  island  when  the  disco*  .-•  ■  'he  I 
Cape  of  Good  Hope  and  the  Americas,  together  with  'I)    I 

of  northwestern  Europe,  made  it  the  finest  buhine*>  m    I 

the  world.  It  gratities  the  pride  of  the  amalgamat4>d  u- .. ,  „.,..iits  I 
of  those  many-tongued  adveotiirors  to  believe  that  thry  w  1 
sprung  directly  from  the  Anglo-Saxon  lords  of  tlie  - 

the  "landless  resolutes"  who  went  filibustering  with  \'  J 

Bastard.  Tlxe  besottetl  peasantry  found  to-tlay  in  the  |mrcl,  I 
agricultural  districts  of  England  indi<ate  the  '  '  -terilJty  " 

of  the  land  before  its  splendid  commercial  ojijM  :iowd  U 

to  be  fertilized  by  a  freshet  of  the  best  brains  and  energy  of  tkr 
Continent.    The  domestic  peace  which   began  with   thi-  T 
was  also  potent  in  this  enrichment,  in  attracting  thither  fi 
war-accursed  mainland  a  largo  share  of  the  intellect  and  skill  o(  j 
Eurojjp.     The  few  hundred  thousand  beef-witted  Britons  of  thfj 
days  of  the  early  Tudors  would  have  counted  for   no  mure  inl 
history  than  the  Bretons  of  France,  the  Basqans,  or  the  8lynaa£,l 
had  it  not  been  for  the  inundation  of  superior  minds,  movwl  tal 
flow  iu  from  every  quarter  by  love  of  gain,  of  peace,  utid  of  frn*- 
dom  of  conscience.  J 

"Lives  of  great  men  '.  remind  us,"  if  we  examine  tLem  criti-j 
cally,  that,  since  their  day,  the  advance  in  morals  has  he4>n  almot't J 
as  great  as  in  the  arts  and  sciences.    Judgwl  b;  ^^B 

stajidards,  many  great  men  of  the  past — the  bemi-  ..  lt^| 

race,  and  men  who  builded  strongly  and  well  for  their  ct>iuil^^| 
and  the  wf)rld — had  the  morals  of  the  slumx.     Had  tli-  ^^| 

to  the  same  accountability  as  the  men  of  to-day,  they  i^H 

been  social  outcasts,  if  not  actually  behind  prison-lmi  ^H 

Taking  even  our  own  country,  and  so  i  ^^^| 

the  end  of  the  la.st  century,  every  well-in;  t^H 

the  private  lives  and  much  of  the  public  carwrs  of  tlio  rann  wrh'iol 
wo  revere — sncli  men  as  Winthrop.  Ilanco. '     ''  "'     ''     '      1 

JeflFerson,  Madison,  Franklin.  Monroe,  .] 

bear  at  all  the  tests  we  now  apply  to  {mblic  and  pn  I 

Yet  we  liypocritically  a<wnnie  that  these  vn'  -  wJ 

superior  to  any  n<iw  Tiefore  the  public  eye,  >^H 

liren  thut  they  vrere  idenl  men,  whose  chMmcton  form  iJto  Itig^l 
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Bnodels  for  imitation.  While  this  is  arrant  hypocrisy,  it  is  proV>- 
nhly  wise  public  policy,  and,  after  all,  but  justice  to  those  illus- 
hri<Mis  men.  Their  morals  were  un<loubte<lly  superior  to  the  rule 
Hn  their  ilay.  The  good  they  did  lives  after  them,  while  the  evil 
lis  buried  with  their  bones.  Much,  too,  of  the  evil  seemed  good  to 
■them.  As  Froudo  well  says,  "  All  history  is  anachronism,  for 
pre  constantly  see  the  events  of  yesterday  by  the  light  of  to- 
Iday."  Nothing  is  to  bo  gained  by  parading  their  weaknesses  and 
Iriws,  wliile  much  good  is  accomplished  by  presenting  them  as 
runblemished  ideals — exemplars  for  present  and  future  genera- 
Itious;. 

I  It  is  the  same  with  our  national  history.  Up  to  that  time 
■  there  was  never  a  more  genuinely  patriotic  struggle  in  the  history 
lof  the  world  tlian  our  Revolution.  Yet  if  the  movement  for  in- 
Idependence  had  been  deprived  of  all  the  aid  given  it  by  sordid 
'  ■    -elfish  ambition,  industrious  self-seeking,  and  partisan  ran- 

I  ■  patriotic  impulse  would  have  been  far  from  strong  enough 

■to  carry  on  the  contest  to  final  victory.  But  we  wisely  enrich 
lliumaii  nature  by  placing  to  its  credit  all  these  baser  metals 
Itransmuted  into  the  pure  gold  of  unselfish  patriotism. 
I  Tho  elevation  of  woman  to  her  present  position  from  the 
Iriegrad.ition  into  which  she  had  sunk  during  the  long  night  of  the 
Llarkages  was  a  slow  ami  tedious  work.  Nothing  ai<led  in  it  so  much 
|U8  the  arrant  hypocrisy  which  t<xtk  the  form  of  medianal  gallantry. 
bt  became  tho  fashion  to  show  ostentatious  deference  to  woman, 
|e«p«<Mally  if  she  had  birth,  youth,  and  some  pretensions  to  beauty. 
lAt  first  hollow  and  specious  to  tlie  last  degree — thinly  varnishing 
|a  bestiality  so  low  that  it  was  scarcely  above  that  of  a  "bull" 
Ib«a1,  who  takes  possession  of  all  the  "cows"  that  he  can  force 
Mnto  his  rfM'ky  harem  and  defend  agaij  #  the  lust  of  rival  " bulls" 
I — tho  bombast  of  idolatrous  devotion,  the  shamming  of  respectful 
Ideference,  the  make-l>elieve  admission  of  superiority  in  manners, 
Itnorals,  love,  ami  religion  constantly  came,  by  mere  force  of  itera- 
tion, to  approach  nearer  the  reality.  Even  the  coarsest-graine<l 
■of  the  gluttonous  and  swilling  boors  who  formed  the  body  of  the 
I"  gentle  knighthooil  "  became,  through  the  habitual  wearing  of 
Ithe  mask,  more  genuinely  appreciative  of  wonianhiX)d  and  more 
Icif  »  gentleman  at  heart.  The  women,  on  the  other  hanil,  for  the 
kanio  reason,  l>erame  more  elevated  because  of  the  fa<'titious  ele- 
l\"ation  assigneil  thorn,  l)etter  informed  as  to  what  was  due  tiietti. 
Hind  more  strenuous  in  e.\acting  it. 

I  Sir  Do  Bracy,  the  "free  captain,"  was  quite  capable.  Imd  ho 
kained  tho  Princess  Rowena  for  his  wife,  f)f  beating  her  "with  a 
lutick  no  larger  than  his  thnird>,"  as  the  old  English  lawqiermittwl, 
Itt  of  Mjbjectimx  her  to  other  and  deeper  indignities.  But  the  ro- 
knirement  of  ostentatious  politeness  in  public  would  have  o^tet- 
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ated  to  muko  him  less  of  a  tyraut  at  home,  and  this  it  .tc- 

teading  through  scores  of  generations,  has  assit^ted  p<.iv. ; y  in 

securing  for  women  all  that  they  now  enjoy.  Even  tho  I%*aiilio« 
of  the  thirteenth  century  nutde  fearfully  to'  nd 

led  their  "queens  of  love  and  beauty  "  wreti  -till 

they  had  to  make  some  show  of  living  up  to  the  gush  and  swa^* 
ger  of  the  tournament,  and  the  women  were  better  off  than  they 
otherwise  would  have  been. 

Millions  have  drifted  into  intimate  relations  with  IhelAih-tub 
and  clean  linen  who,  at  the  outset,  had  no  intention  of  going  far- 
ther than  such  superficial  cleansing  as  would  inuke  a  good  im- 
pression on  those  around  them  whose  favorable  opinion  it  wm 
desirable  to  have. 

The  traditional  young  lady  who,  notified  that  slie  was  to  ko 
to  a  party  that  evening,  called  down  the  stairs  to  her  nioth«*r  Ui 
know  if  slio  were  to  wash  for  a  high-necked  or  a  low-necked  drem, 
undoubtedly  came  in  time  to  •value  cleanliness  for  its  own  nkf, 
and  make  her  ablutions  without  careful  reference  to  the  amount 
of  surface  her  costume  would  reveal. 

We  shall  go  far,  however,  to  find  so  good  an  illustration  of  tlM 
rapid  development  of  pretense  into  actimlity  as  is  ■  ~  "  "  by  tbtf 
history  of  religions.     All  religions  began  with  sli  in».  and 

external  observances,  which,  per  opere  operafo,  as  the  Cfttbotics 
used  to  hold  of  baptism,  spee(lily  became  faith.     T'  ir^ 

riders,  and  soldiers  who,  for  political  and  sellish  !•  ^ed 

the  Christian  and  Mohammedan  religions  on  more  than  half  lh» 
world,  only  attempted  to  compel  extrinsic  acceptance  of  thwr 
forms  and  ceremonies,  What  one  generation  did  under  Iho  ehai'ldw 
of  a  sword  which  was  quick  to  smite,  succeeding  oows  did  fn»in 
what  was  considereil  the  deepest  religious  instinclSL  Outwanl 
forms,  which  were  terms  of  capitulation  exnrti-d  hy  cuoi^atT- 
fers,  quickly  grew  int(»  symbols  of  true    inv  'jet 

sprang  from  the  reflex  action  of  acts.     Mend..  ■-. ;........-.  td 

save  their  lives  or  }iro]>erty,  and  thou  fully  accepted  tho  spiritual 
meaning  of  those  things.     So  long  as  C'hristiauit' 
on  the  teaching  of  its  doctrines,  it  made  slow  p:   ^ 
Three  centuries  after  Christ  Con!<t4\ntine  the  Great,  for  poUtieal 
reasons,  gave  to  it  the  powi-rfnl  aid  of  the  - 
tluMM'uftcr  its  spread  was  much  more  rapid.    Si. 
than  one  thousand  years  of  bIo<Kly  pro|>ugnndii,  by  lilndo  uxul  &nv 
before  its  ascendency  bi'cameackii'     '    '      '  ■'  '      *  -'        'j, 

of  Europe.     By  the  end  of  the  f'- 
tarism  of  Theodo.sius  the  Great — frequently  exerte<J  by  armt««Qf 
barbarians— hail  nominnlly  overthrow-  : :  —  ■      -    •'-  •     i 
jiman  Empire,  Hml  nominally  estnlil 

Nicon«  form  of  that  faith.    Hia  nuccewor^  d< 
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lisure  intervals  as  they  could  gain  umid  tlicir  swiftly  following 
htrtgueH,  accessions,  assassinations,  insurrections,  invasions,  and 
Icthronemeuts,  to  wholesale  baptisms  of  Jews,  pagans,  and  other 
Ion-Christians,  so  that  the  Church  grew  iu  numbers  though  the 
knpire  fell  to  pieces. 

I  In  the  eighth  century  Charlemagne  set  about  the  work  of 
k'ung«'lization  on  a  grand  scale,  and  for  tliirty-two  years  devoted 
me  major  part  of  the  military  resources  of  his  empire  to  spreading 
Be  gospel  among  the  heathen  Saxons.  He  killed  oflf  possibly  one 
lundred  thousand  of  them — slaying  forty-five  hundred  in  cold 
Uood  at  one  time — and  deported  thousands  of  those  he  did  not 
tiU  to  other  lands.  Finally,  their  king  and  leading  warriors  had 
b  bow  before  his  puissant  sword,  and  receive  the  rite  of  bap- 
Bsn>.  He  also  converted  great  numbers  of  Huns,  Danes,  Wends, 
Iwedes,  and  Czechs. 

I  Still  a  large  portion  of  northern  Europe  was  left  under  the 
bntrol  of  the  priests  i)f  Odin,  and  for  several  centuries  the  work 
k  roumling  up  these  pagans,  and  chasing  them  with  blade  and 
■rand  into  the  bosom  of  the  Church,  was  a  favorite  occupation  of 
irinces  and  knights.  At  tlie  end  of  the  tenth  century  Olaf  I  suc- 
b<jded  in  converting  the  Norwegians  at  the  point  of  the  lance, 
■id  his  son  followed  up  pagan-killing  with  such  enthusiasm  as  to 
Bin  himself  canonization  from  the  Church.  Sweden  was  brought 
■to  the  fold  about  the  same  time  and  by  the  same  means;  but  it 
wt%a  not  until  the  beginning  of  the  thirteenth  century  that  the 
tairistianizatioii  of  Denmark  was    completed  by  a  grand  raid 

II  Vttldemar  11  into  Esthonia.  Then  the  Teutonic  Knights  did 
prao  vei-y  successful  missionary  W(n'k,  accompanied  with  much 
Daughter,  in  securing  the  supremacy  of  the  Cross  among  the  hea- 
[beu  of  Prussia,  Courland,  and  Livonia. 

I  While  mailed  hands  were  thus  jK?r8i8tently  hammering  the 
loathen  of  northern  Europe  into  practicing  Christian  rites,  the 
rangelization  of  Russia  was  brought  about  with  less  attrition — 
nc  Muscovites  being  a  more  submissive  people.  Toward  the  end 
■  the  tenth  century  Vladimir  the  Great  decided  that  it  was  neces- 
kry  to  have  a  state  religion.  He  studied  the  Jewish,  Mohamme- 
lan.  Roman  Catholic,  and  Greek  forms,  ami  gave  the  preference  to 
Diu  latter.  He  had  sixty  thousand  of  his  jieojilo  baptized  in  one 
lay,  and  the  rest  accepted  the  ordinance  as  fast  as  his  agents  could 
pach  them  and  communicate  his  will. 

[     Everywhere  the  result  was  the  same.     Outward  compliance 
begat  inward  conviction,  and  the  peoples  whose  stubborn  necks 
|ere  bent  with  most  difficulty  to  the  yoke  of  the  Church  became 
p  time  Its  sturdiest  upholders.     Hudibras  says: 
I  "The  niiin  cnforc*?!]  ojziiin.st  liis  will 

I  Is  of  thu  same  o[iiiiinii  still." 
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Human  history  does  uot  confirm  this.  On  the  othc-r  hand, it 
supports  the  assertion  that  if  tlie  enforcement  is  strong  and  coft- 
tiuuous,  the  probability  is  that  the  enforced  one's  opiniun  will 
eventually  coincide  with  it.     With  several  volur  rd 

reference  books  close  at  hand,  I  calmly  await  tho  \  _> 

of  dissent  from  this  proixisition. 


CULTIVATION  OF  SISAL  IN  THE  BAHAMAS. 


Bv  JOHN  I.  NORTHROP, 

or    COLUMUIA    COUJIUI-. 


**    A  RE  you  interested  in  sisal  ?    "Whut  do  you  think  of  it?" 

-^^  These  were  the  questions  addressed  to  the  vrritor  ttloiott 
before  he  had  landed  in  the  Bahamas.  The  object  of  ''  ■  "  •-•rr'i 
visit  to  the  "  laud  of  the  pink  pearl "  was  to  make  a  <••  o( 

its  plants  and  animals;  but,  during  the  jileasant  six  moiitJiw  •■era- 
pied  in  so  doing,  he  had  many  opportunities  of  observing  the  cttl- 
tivation  of  the  "  sisal  hemp."  Tliis  industry  is  now  in  itn  infaotiT 
in  the  Bahamas,  but,  if  the  present  pro«]iects  are - 
before  long  bring  to  the  islands  both  wealth  and  \)V'  ^  •  .-  "^ 
his  return  the  writer  has  found  that  most  of  ihoee  to  whom  ht 
has  spoken  of  sisal  had  at  best  but  a  vague  idea  of  th-  '  -  ol 
the  plant  that  produces  it,  so  it  was  thfui^rht  that  f^ftn  ou 

the  subject  might  prove  of  interest. 

The  grou])  of  coral  islands  known  as  the  Haii.n  i 

sontheru  Florida  and  nortli  of  Cuba.     One  of  tl  V 

Providence,  is  well  known  to  those  who,  in  search  of  health  or 
recreation,  have  been  to  Nas-sau  and  enjoyed  its  Ir-    '■      '   '       ' 
mate.     Bntthe"out  islands,"  as  the  remaining  ■  ; 
ternjed,  are  seldom  visited,  even  by  those  who  live  in  Kiuvml 
The  largest  of  these  "out  islands"  is  Andros,  which  in  nhont  ibi' 
size  of  Long  Island,  New  York;  there,  as  in  all  tho  oth«*T»i  nf  ih« 
group,  except  New  Providence,  tin-  population  ii«  aim 
comptiseil  of  negroes,  only  seven  white  men  living  un  :..<    ,,  i....... 

and  of  tliese,  four  are  interested  in  the  prnducli«in  of  the  Sba 
known  as  sisal  hemp. 

Tho  term  "filler"  is  usetl  commercially  to  ilesii^iatfi  tb.    f.  .1 
terial  obtained  from  the  leaves  or  stems  of  many  difFeront 
Hemp,  on  the  contrnry,  refers  to  the  jtnxlnct 
known  botanically  as  (.'nnnnhis  ttntivn,  and  btl 
order  as  our  hop.    But  in  siH>akiug  of  Rltors  tli«  worU  "hpinp"* 
often  aildeil,  111   '   *'  '      !•  of  "sir    '  '  "  nr- 

times  called, '  .  ven  nun 

ever,i«  properly  rwinclod  to  the  filwr  obt«imHl  fron 
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Bf  pliiiiUiin  {Musa  /^j/Z/i*),  belonging  to  the  same  genus  as  the 
buiiaiwi. 

I  Sisul  hemp,  the  subject  of  this  paper,  is  obtained  from  the 
J  f  some  of  the  spoeios  and  varieties  of  the  gitnws  Agave, 

I  ies  of  wliich  is  vvt-U  kuowu  in  cultivation  under  the  name 

bf  "  century  plant."  This  genus  belongs  to  the  order  *477iari/ZZt- 
tlnee(v,  and  is  related  to  the  sno«'-drop,  amaryllis,  and  narcissus; 
but,  owing  to  thu  much  greater  size  of  the  plants,  and  some  peoul- 
liir  points  of  structure,  it  stands  prominent  among  its  congeners. 
ETliw  agaves  are  indigenous  in  the  New  World  only,  and  the  major- 
ity of  tho  species  am  natives  of  Mexico,  only  a  few  being  kuowu 
brithin  the  limits  of  the  United  States. 

Tho  same  general  appearance  is  presented  by  all,  so  that  any 
pne  familiar  with  the  century  plant  can  form  a  very  good  idea  of 
llip  appearance  of  the  other  species  of  tho  genus.  In  all,  the 
leaves  are  tliick  and  fleshy,  as  they  contain  the  supply  of  material 
Irhich  is  to  nourish  the  great  flower-stem  when  the  plant  arrives 
iit  maturity.  This  stem,  which  is 'a  prolongation  of  the  trunk  of 
Itho  plant,  shoots  up  from  tlie  center  of  the  rosette  of  leaves,  and 
pfton  attains  a  height  of  from  twenty  to  thirty  feet.  The  time 
|>«M)uired  to  arrive  at  maturity  varies  in  the  ilifferent  species,  and 
In  the  flame  species  under  different  conditions.  The  "century 
blAnt"  in  its  native  home,  Mexico,  blossoms  in  from  ten  to  fifteen 
■rears,  while  with  us  it  requires  thirty,  fifty,  or  in  some  cases,  it  is 
■aid,  even  a  hundred  years  to  mature.  During  the  production  of 
llie  great  flower-stalk  the  store  of  nourishment  iji  the  massive 
leaves  is  exhausted,  and,  after  tho  fruit  is  produced,  the  plant 
■ritliers  and  dies. 

I  The  leaves  of  all  the  agaves  contain  what  are  known  botani- 
biklly  as  the  fibri>va.sculiir  bundles.  In  order  to  see  these,  it  is 
bnly  necessary  to  cut  off  a  loaf  of  the  century  plant;  as,  in  a 
Ihick  transverse  section,  that  has  been  allowed  to  dry  slightly,  the 
pbers  will  look  like  short  bristles  jjrojecting  fnmi  the  surround- 
ing soft  tissue  :  and  in  a  longitudinal  section  these  bristly  points 
pre  seen  as  threads  running  through  the  leaf.  Should  the  ob- 
lerver  Ih>  the  fnrtun.ate  fwssessor  of  a  compound  microscope,  on 
■xamiuing  these  threa<ls  he  will  find  them  composed  of  exceed- 
ingly fine,  elongated  cells,  closely  connected  in  a  bundle,  and 
■urrounded  by  the  much  larger  circular  cells  that  compose  the 
■oft  ]»nrt8  of  the  leaf.  When  the  outer  skin  and  the  soft  tissue  of 
Ihe  leaf  are  removed,  the  fibro-vascular  bundles  remain  and  con- 
■titute  wluit  is  commercially  known  as  "  fiber." 
I  While  all  the  agaves  will  yield  fiber  of  some  kind,  it  is  only  in 
p  few  that  tho  quantity  and  qiuility  of  the  material  are  such  as  to 
piake  its  manufacture  profitable.  This  fact  has  been  known  for 
k  long  time  in  Yucatan,  the  home  of  the  sisal  industry.    There 
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the  natives  have  from  tiinu  iijuni'iuurial  cultiv.it 

agaves,  until  now  it  is  difficult  for  botanists  to  ■.  :.«r 

some  of  them  are  distinct  species  or  only  cultivated  varieties. 

One  of  the  native  sj)ecie8,  known  as  Aqave  rigida,  is  a  ratlt^r 
small  plant,  having  leaves  from  two  to  four  feet  long,  and  u 
many  inches  wide.  These  are  arnie<l  on  tht>  edges  with  dark- 
brown  spiny  teeth,  and  are  terminated  by  a  stout,  redditth-brown 
spine.  This  seems  to  be  the  plant  called  chelem  by  the  naliti* 
of  Yucatan,  and  is  the  one  from  which  the  cultivated  varictiw 
are  supposed  to  have  originateil.  These  varieties,  collectively 
known  as  heneifuen  or  jenequen,  are  separately  distini^oished  aa 
the  " yuxti,  furnishing  the  be.st  quality,  and  the  sdc-j,  with  the 
largest  quantity  of  fiber;  ctnicuvici,  larger  than  tlie  hist,  pru«i<u'c9 
coarse  fiber ;  and  babci  has  finer  fiber,  but  in  smaller  qaantily." 

Of  the  varieties  mentioned  above,  only  two  need  be  consid- 
ered— the  ««cct  and  the  ynj^ci.  The  former,  known  as  A(/art 
jida,  variety  longifolia,  is  distinguished  from  tho  native  plant 
iy  having  much  longer,  sj)iny  leaves,  from  four  to  '  '  'in 
length,  and  slightly  ditfcrent  flowers.    It  is  extensively  'cd 

in  Yucatan,  and,  as  already  stated,  yields  the  most  liber.  Th» 
other  variety,  the  ynxci,  botanically  dignified  by  the  title  Agart 
riyiila,  variety  sisalana,  or  sometimes  even  elevated  to  the  rank 
of  a  species,  is  one  of  the  most  valuable  of  the  ni)er-praducing 
agaves. 

The  leaves  are  of  a  dull-green  color,  four  to  six  foM  long,  •» 
many  inches  wiiie,  and  terminated  by  a  stout,  dark  spine.  Tbf 
margins  are  commonly  described  as  smooth,  as  they  are  without 
teeth,  but  in  all  the  plants  examined  by  the  writer  the  loavfe 
were  slightly  rough  on  the  edges,  antl  in  many  «if  '  'njr 

plants  some  of  the  leaves  had  well-devoloi)od  teeth.    A  :  .  .  r^.    ini 
plant  presents  a  rather  striking  appearance,  bri»tling  all  OTtr 
with   the  long,  spiny-tipjied   leaves,  thickly  radiating  ft'- 
short  cylindrical  trunk,  which   is  crowned  by  a  .sharp,  > 
coue-like  bud.    Indeed,  a  large  plant  makes  one  think  of  a  gigantic 


sea-urchin.    Tho  leaves  as  thry  unfold  from  the  1 
sume  a  horizontal  position,  but  remain  rigid  and 
curving  downward,  as  they  do  in  tho  century  ]ihuii 

As  has  been  .said  al>ove,  when  the  plant  rs^^^' 
and  lias  a  sufficient  .store  of  nourishment,  it 
stem,  known  to  cultivators  as  the  "mast"  or  "  jmiIc. 

from  twenty  to  twenty-five  feet  hisrh.  and  a' ♦   ■■" 

diameter  near  tho  base.  On  the  upjicr  two  ' 
developed,  converting  tho  pole  intn  a  huge  p; 
innumerable  greenish-yellow  flowers.  A  p««ci 
plant  is  that  it  seldom  or  never  sets  a  seed.  1 
Tying  tho  r«vary  with  them,  then  on  the  endb  uf  Ui 


*sly  o»- 
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>jr  plants  develop,  so  that  the  pole  presents  a  rather  odd 
»ri*tice,  with  the  small  plants  growing  ovit  in  the  places  usu- 
occupied  by  the  flowers.     When  these  young  plants  have 

inetl  a  height  of  from  three  to  four  iuchts,  they  fall  to  the 
id  and  take  root.     The  old  plants  also  reproduce  themselves 

iea:is  of  suckers,  and  hence,  when  old  and  neglected,  are  often 
Burroumled  by  numerous  smaller  ones,  as  in  the  common 

Bell't'k  (>^i  III  fit  rri  I'll  III). 


••*i7 


i*fS^-v 


Aif'ic*  ri>jii'i,  VAi: 


N'r\R  Na-p-ac.   N.   I*. 


$uch  U  briefly  a  general  description  of  the  plant  that  seems 
ed  to  occupy  the  capital  and  energies  of  the  people  of  tlie 
jnan  ;  for  it  was  this  jilant  that  was  introduced  there  a  few 
r»  ago  by  Sir  Henry  Blake,*  then   govi-rnor  fif  the  colony. 

iGovvrnor  llUkc  \a  generally  creditMl  with  hartitg  introduced  tlie  plants.     Dut  u 
Itui  1854  «n  Mgavp  was  fii-ni  by  the  Briti-h  vU'e-i!on»ul  BciMwin  from  FloriiU   lo  tli<^ 
nac     It  io  not  unlikely  that  thie  |)lant  vna  the  came  as  those  introduceil  liy  Or.  Pe 
I  Florida. 
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Although  the  plants  were  neglected,  they  throve  and  incr«aM<il 
to  such  an  extent  that  finally  the  people  hooked  upon  them  w 
troublesome  ■wreecls,  and  as  such  they  were  oft<>n  de«trofNL 
Their  usefulness,  however,  was  evidently  apprtni:  a  fc»; 

for,  as  Sir  Ambrose  Shea,  the  present  Governor  vi  ...  :  :Uuu]ni^ 


A  if^.A. ..  •^,    nil.  "rouj"  or  Tui  .^.-.,-  .  ..... 

told  the  writer,  he  was  one  day  pnasinj?  tb«  hov— 

when  a  i)iece  of  rope  attracteil  his  attt-ntion.    On  i 

lie  obtained  it,  the  negro  re[ilied  that  "  it  growvd  in  il. 

sbowoil  the  governor  the  plant,  and  explained  ihu  x^;*,.  ... 

the  rope  had  been  mwlo.    Now,  Sir  Ambrose  happened  to  W  A 

native  of  Newfinnidland,  and  lience  kn- 

saw  it;  so  iliqiiirlHs  wi-n-  at  diu'i-  Jiiaili'.  aii 

waji  learned. 

The  peopli.',  however,  woro  t.l"'vv  t<i  ii 
the  subject,  but  the  governor  ovinwl  gr« 
asm  in  keeping  it  before  them,  and  when  Momc  of  t  i 

ined  from  t)ld  i  '      '      ,,ld  in  L'      '         "  '' 

r  ton,  and  w.i  cd  to  b- 

Yucatan,  si.'^al  in  the  Bahamas  had  Boraowfaat  of  n  ' 

ojile  c-  •'■■"■■     '    '    "       -— ■■  •' "  ■•■    •■■• 

onld  h 
and  ^i-a^^^H|^u\  >us  weit«  everywhcra  stttrtwl,  > 
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p«x>plc  of  tliB  colony,  but  also  by  outsiders,  as  the  following  facts 


I 


'A  company  from  St.  Jolm's,  Newfoundland,  has  obtained  a 

lit  of  J8,(lO0  acres  of  crown  land  at  Abaoo;  another  tract  of 

'jfXK)  acres  on  the  same  island  has  been  allotted  to  a  London 

m]»any ;  2,(Mj<i  acri'S  have  been  taken  on  Audros  by  a  gentleman 

J  E'liiiburgh ;  1,2(>0  are  in  protiess  of  cultivation  on  luagua; 

the  largfst  application  h.is  been  lately  made  by  two  London 

I>ani('»,  who  together  ask  for  2rX),000  acres.    Besides  the  large 

.nttttioiis  mentioned  above,  many  small  scattered  areas  go  to 

11  the  total.     Indeed,  there  have  been  so  many  demands  for 

iwn  laixd,  that  the  governor  has  recently  advanced  the  price 

lollar  and  twenty-five  cents  to  four  dollars  jier  acre. 

s  to  the  character  of  the  land.     In  Andros,  which,  as 

ve  8tate<l,  is  the  largest  of  the  group,  and  where  most  of  the 

terV  time  was  passed,  the  land  is  locally  described  by  one  of 

t?  tiTms :  it  is  either  "  coppet,"  "  jiine-yard,"  or  "'  swash."   The 

ipol,  which  occupies,  as  a  rule,  the  more  elevated  parts  of  the 

d,  is  composed  of  small  angiospermous  trees,  often  only  two 

hre«>  inches  in  diameter,  and  so  close  together  as  to  make  an 

t  im]iaa.sable  thicket.    Back  of  the  coppet,  which  is  mostly 

'   ■  „'  the  eastern  coast,  nearly  the  whole  interior  is  one 

lid,"  made  up  of  the  Bahama  i)ine  (Plnus  bithu- 

i«}.    Tiie  trees  are  generally  small,  and  from  ten  to  twenty 

rt»    Under  tl.em  is  very  frequently  a  dense  undergrowth 

1  brake,  which  is  often  six  or  seven  feet  high,  and  is  known 

natives  as  ■"  May-pole." 

ash  "  is  a  very  expressive  term  to  denote  the  low,  swampy 

uml,  of  which  there  are  thousands  of  acres  oa  the  west  coast. 

-oil  is  soft  and  is  composed  of  comminuted  calcareous 

it  supports  no  vegetation  except  innumerable  small 

igroves  {Rhizophora  mavgle),hvve  and  there  small  " button- 

tds"  {('unocnrpus  ert'clim),  a  few  "salt  bushes"  (Ai'icfiitiia 

luUi),  and  in  some  places   palmettoes.     So  far  as  sisal  culti- 

ion  la  concerned,  the  "swash"  is  utterly  valueless;   but  the 

inc-yard  "  and  coppet  are  both  available.     In  neither  of  these, 

ever,  is  there  what  we  recognize  here  as  "soil";  and  at  first 

was  a  source  of  wonder  to  the  writer  that  anything  at  all 

Id  grow  there,  for  the  surface  is  very  largely  the  bare  coral 

k.     However,  it  is  rarely  smooth,  but  is  rough  and  jagged 

;th  innumerable  jtoints  and  crevices,  so  as  to  resemble  some- 

at  the  nppt'Arance  of  a  well-thawed  mass  of  snow-ice.    In  most 

:e»,  also,  there  are  numerous  holes,  from  a  few  inches  to  many 

ter:  and  it  is  in  these  holes,  cracks,  and  crevices 

'  ie  earth  there  is  can  be  found — still,  this  little  seems 

iont  to  support  the  dense  vegetation.     Some  ot  llvfe  q\Jd 
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islands — Eleuthcra,  for  instance — have  considerable  depth  of  soil: 
but  it  is  wlion  growing  on  the  bare,  rocky  ground  described  above 
that  the  sisal  is  said  to  produce  titer  of  the  best  quality. 

Given  the  land,  the  next  step  is  to  clear  it,  and  the  inelhoJ  of 
clearing  varies  according  to  the  character  of  the  vi-in-tiitioii.    If 


it  is  "pine-yard,"  a  fire  is  started,  which  bums  off  the  llay-puli- 
the  pines  are  then  cut  down,  and  either  made  into  cliarcoal  or 
laid  in  rows  across  the  fields  and  allowed  to  decay ;  if  coppet,  the  i 
trees  and  shrubs  are  cut  down  with  axes  or  cutlasses,  according ' 
to  their  size,  and  the  brush  is  then  burned. 

While  his  land  is  being  cloured,  the  planter  should  be  getting 
his  plants  ready.  As  usually  obtained,  they  are  fresh  from  tbe 
"  pole,"  and  only  from  one  to  four  inches  in  height.  Tliese  are  too 
small  ti>  put  out  in  the  fields,  so  they  are  set  out  in  beds  of  cavr 
earth  until  they  get  to  be  eight  or  ten  inches  high.  "VVlien  taken 
from  these  nurseries  their  rootlets  are  carefully  trimmed  off,  ami 
they  .are  then  planted  every  eight  or  nine  feet  in  rows  tliat  an> 
al)out  ten  feet  apart.  Thus  an  acre  of  ground  'usually  contnini 
from  five  to  six  hundred  filants.  In  order  to  facilitate  carrying 
the  leaves  out  of  the  ficM,  the  latter  is  divided  by  roods  into  s«- 
tions  of  about  one  \YuuAvfA\  acxp*  v^svcV. 

After  plantmg,  \\,  \a  ivo\.  ^erj  \o\\¥.  \«::lat<i  >iXxft  ^■^?y& V\\.V  l*v« 


CVLTIVATION   OF  SISAL   JX   THE  BAHAMAS.      013 

eded,  arid  this  process  is  said  to  be  necessary  about  twice 

^Tintil  the  sisjil  plants  attain  a  height  of  three  or  four  feet, 

weeding  is  no  longer  needed.     The  most  troublesome  enemy 

le  planter,  in  the  way  of  weeds,  is  the  "  May-pole,"  as  it  grows 

rapidly,  but  the  roots  are  said  to  die  after  the  third  cutting. 

ibout  four  years  the  sisal  plant  produces  what  are  called 

leaves  "  —  that   is,  leaves  that  are  horizontal  and   large 


CuiAmXll  TUB   "  I'lMK-TABIl"    rO»  BiSAL   !tBAR   T^KtakV,   N.    P. 

to  cut.    The  cares  of  the  cultivator  are  now  about  over, 
[all  ho  has  to  do  is  to  cut  off  the  leaves  as  fast  as  they  mature, 
manufacture  his  fiber. 

he  cultivation  of  sisal  is  of  such  recent  introtluction  into  the 

maa  that  as  yet  none  of  the  large  plantations  have  begtm  to 

luce  to  any  extt-nt ;  so  for  a  description  of  the  next  stages  we 

luni  to  Yucatan,  where,  as  has  been  said,  the  imlustry  has 

carriLHl  on  from  time  immemorial.    There  the  men  cut  the 

off  dose  to  the  trunk,  and  lay  them  tip  to  butt  in  bunilles 

fty,  when  they  are  carted  to  the  machines.     The  cutting  of 

bandle.s  or  fifteen  hundred  leaves,  is  considered  a  gootl 

work.     lu  order  to  save  the  cost  of  transportation,  as  the 

'  but  about  five  per  cent  of  fiber,  there  is  usually  a  ma- 

'■ry  one  hundred  acres.    The  machine  now  in  use  con- 

of  a  borizoutal  wlieel,  on  the  face  of  which,  brass  atrv^ja  e.t<i 
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transversely  placed,  forming  dull  kuivi-s.    T' 

so  as  to  bring  one  side  in  contact  with  tbt'  re\    .       „ 

is  run  by  a  small  ongiues.    A  brake  thon  prrsKi-s  t)io  Invf 

the  scrapers,  whilo  the  bntt  is  firmly  held  by  a 

The  scrapers  remove  the  outer  surface  and  soin 

sue;  then  the  leaf  is  taken  out  and  turned,  and  the  otbor  eiiii 

undergoes  the  same  operation,  until    only  the  fiber*  artj^ 

These  are  then  shaken  out  and  hung  in  tho  nun  for  a  fi-w 

to   dry.     The  result   is  a   rather  coarse  Obtr  of  tH>nslJfl 

strength.    The  finest  quality  is  nearly  white,  wV-'     •' 

grades  are  yellowish  in  color.     In  order  to  proilu  [| 

ity  of  fiber,  the  leaves  must  Xtf.  cleancnl  as  soon  as  ]>o»6ibi9i 

being  cut ;  otherwise  tho  fiber  is  ai)t  to  l)e  spotte*!. 

It  may  be  well  to  state  h»>nt  that  the  cultivation  of  bmU  1»1 
also  being  tried  in  Bermuda,  Trinid.'wl,  and  J«' 
much  smaller  scale  than  in  the  Bahamas.    There, : 
large  trac^ts  ui  land  have  been  bought  from  tin-  ' 

fthe  sole  imrpose  of  priKlucing  the  si^■nl  hemp,  'i 
four  dollars  an  acre,  and  two  acres  are  said  to  pr^ 
fiber.    Wiiges  for  men  vary  from  thirty-six  to  sixty  i 

L-day,  according  to  the  season  and  localit> 

^ftro  spongers,  and  at  certain  times  of  the  \ 
obtain.    Women,  however,  are  largely  employed  in  the  pi 

l«nd  weeding,  and  receive  on  the  average  Iw-    •     " 
?hese  are  the  data  on  which  it  is  stated  thai 
produced  for  fifty  dollars.    As  the  price  of  th««  rtlier 
one  hundred  and  twenty  to  one  hundred  and  thit" 
an<l  has  been  as  high  as  two  hundrtnl  dollars,  tl 
attractive. 

But  it  may  well  be  asked,  "How  about  thequai 
now  on  the  market,  and  will  the  market  stand  the  < 
crease,  that  tho  yield  uf  the  Bahamas  will 
course  the  very  point  on  which  the  question  .  ;   , .    ....  .  . 

turn.    The  writer  has  l>oen  told,  by  one  who  i«  well  acQt 
wilh  the  fiber  market,  that  if  the  sisal   Ihmh' 
f<iur  and  a  half  or  five  and  a  half  cents  per  \" 
thu  consumption  would  be  doublet! ;  for,  when  tho  pricv  ; 
line  or  ten  cents  a  ]iound,  the  use  of  i '       "' 
5s  abandoned,  and  is  n'placH<l  by  sonn 

One  of  the  princip^U  ol>stacle8  in  the  way  of  rbe: 
the  need  of  .1  gooii  machiuo,  as  tho  otio  now  in  ii" 
fair,  nxjuiriug  the  attendance  ol  two  men  and  » 
engineer,  and   pnnlucing   but  a  small   quantity  oi 

Althougli  jnuch   skill   and  money  1- ' '    ' 

atiemjiting  to  invent  a  bettor  UKU'hiii' 

ua8Ucce«»ful -,  but,  as  inventors  and  meciwntcs  arc»till  Ht  xrn 


Till  norsK  or  a  Sual  Plakti:!!,  Ahdr'm. 

In  1887  Yucatan  exported  crude  fiber  valued  at  over  $3,000,000, 

:7,tni:>  in  rope  and  $43,.siii  in  hammocks.     About  eijjhty- 

cent  of  the  crude  fiber  and  fifty  per  cent  of  the  hammocks 

10  to  the  United  States ;  most  of  the  remaining  fiber  went  to 

'   nerniany,  and  France,  while  Sjiain  tfiuk  the  rest  of  the 

i  ami  all  the  rope.     In  Ih.s'.i  tlie  import  of  sisal  hemp 

'4)  the  United  States  was  between  6G,()00,ooo  and  $7,000,(>00,  about 

,000  lon.s,  on  which  a  duty  of  fifteen  dollars  a  ton  was  jjaid.* 

Now  it  may  be  asked,"  Why  can  not  the  United  States  produce 

too?    Ih  no  portictn  of  our  va.^t  territory  suitable  for  this 

I  ?"    As  we  shall  sec, some  one  iliil  ask  that  question  over  fifty 

irs  ago.     It  is  not  generally  known  that  in  18"^7  the  Treasury 

bpurtnii'ut  issued  a  circular  to  some  of  the  American  consuls, 

|Uu«tiMg  them  to  collect  and  preserve  seeds  and  specimens  of 


*  Th«  diiCT  has  since  been  reniored. 
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such  jilants  in  their  districts  as  were  "  useful  as  foixl  for  man  m 
the  domestic  animals,  or  for  purposes  ciiiiuc«"1«m1  with  Uie  iitanis- 
factures  or  any  of  tlie  useful  arts."    The  A  nieriean  <"on»til  atOtm- 
perlie.  Dr.  Henry  Perrine,  respondeil  to  this  cull  ^'^ 
oiithusiasin,  and  soon  intnxluced  into  Congress"  u  ' 
the  introduction  and  promote  the  cultivation  of  tropical  plittit. 
FUirida,  and  conveying  to  Dr.  Perrine  and  h.  un- 

ship of  land,  on  condition  tliat  every  section  ki  1  i/ 

at  least  one  fourth  thereof  should  not  he  occupied  and  BUCf«» 
fully  cultivated  in  tropical  or  other  plants  vntbin  five  yean,' 
These  hard  conditions  wen-  a<'cepted  hy  Dr.  Perri»ie,anil  in  one  of 
his  letters  to  Congress  he  calls  attention  to  tlio  sisiil  plant,  luJ 
says,  "  He  repeats  his  unbroken  conviction  that  its  intnidoctinn 
will  make  an  era  of  as  great  importance  to  the  agriculliinil  pn*- 
perity  of  our  confederation  as  the  invention  of  the  cotton-gin.' 

For  nearly  ten  years  he  labored,  sending  to  Florida  ph>'>t»  ..i,  1 
seeds,  and  endeavoring  to  obtain  his  township  of  land. 
"no  more  honor  than  the  power  of  passing  the  brief 

painful  existence  amid  the  privations  and  exposure  ii 

chief  pioneer  in  the  planting  and  population  of  tropical  Florida. 
He  finally  succeeded  in  establishing  a  sisal  l' 
Cay.     Unfortunately,  Dr.  Perrine  was  not  j" 
result  of  his  labors,  for,  during  the  Seminole  War,  the  Indiau 
sot  fire  to  his  buildings,  antl  he  himself  fell  a  '         nv 

ciless  attack.     With  the  death  of  Dr.  PerriiK  ir«' 

tion  of  the  plant-s  he  had  introducetl ;  but  one  of  them,  XhtX. 
named  .<4f/fTre  sw(j/ana,  remained,  became  natural!      '         •  ■ 
flourishing  on  some  of  the  Florida  Keys,  when.'  1 1 
are  now  being  gathered  and  carried  to  the  Bahamas. 

Thus  we  see  that  the  plants  are  gi-owing  within  our  \»t\ 
and  it  is  only  necessary  to  iletenuino  the  r|uality  of  their 
for,  although  the  plants  are  the  same  si>e(ne»  a»  ' 

vatod  in  Yucatan  and  the  Bahamas,  the  quality  i>. ; 

not  be  as  good,  and  yet  on  the  other  hand  it  may  lie  better. 

instance,  it  is  said  that  the  Bahama  fiber  is  s 

<luce<l  in  Yucatan;  so  why  may  not  the  "l-'J   ..  .. 

future  surpass  that  of  the  Bahamas  ?    In  order  to  d 

vahie  it  is  only  necessary  to  prepare  it  by  hand  f 

now  growing  in  Florida  and  comimre  it  with  th' 

the  market.    The  subject  is  being  investigated  by  the  Deportrown 

of  Agriculture,  and  a  report  may  !»•  kxikixl  T'l         '  '  t 

It  may  be  ."said  in  <^onclusion  that,  ns  a  en  i 
recommend  it.     It  grows  best  on  barren,  rook j  land  lltut  i»  ii 
less  for  other  agricultural  purfiooes.     Drri    '  '    '^  '  '    •  '  " 

if  at  all,  a*  the  writer  can  testify  from  hi 
yield  is  not  cuafmed  lo  any  one  aeaaon,  bat  in  cuatiDan 
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employment  of  labor  is  constant,  and  the  planter  can  estimate 
closely  what  the  yield  will  be  for  a  given  time.  The  old  plants 
are  easily  replaced  by  the  suckers  that  have  been  previously  cut 
off  and  kept  for  this  purpose.  These  advantages  are  shared  by 
all  the  cultivators  of  sisal ;  but,  in  addition,  the  planter  in  Florida 
will  have  at  his  door  a  market  that  now  absorbs  eighty-four  per 
cent  of  all  the  fiber  produced.  He  will  not  only  bring  into  use 
land  now  almost  worthless,  but  will  probably  make  for  himself  a 
fortune  and  introduce  a  new  industry  into  the  United  States. 


Dp.  KOCH'S  METHOD  OF  TREATING  CONSUMPTION.* 
^P  Bt  g.  a.  hebox,  m.  d.,  f.  b.  c.  p. 

/^  ENTLEMEN :  This  demonstration  is  given  at  the  request  of 
VJT  my  friend  Dr.  Koch,  who  desires  that  in  London  and  else- 
where his  method  of  treating  tuberculosis  should,  so  far  as  is  at 
present  practicable,  be  open  to  the  inspection  of  the  medical  pro- 
fession. Certain  parts  of  this  work  are  already  established  upon 
a  basis  of  clinical  observation.  Other  parts  of  it  remain  still  to 
be  worked  out.  I  think  practically  all  that  is  yet  known  to  bo  of 
consequence  in  the  work  is  stated  in  Dr.  Koch's  paper,  which  was 
published  in  Berlin  on  the  14th  of  last  month — a  paper  which  has 
excited  more  wide-spread  interest  than  any  other  contribution  to 
medical  literature.  As  a  matter  of  course,  you  are  all  familiar 
with  the  details  of  the  paper,  and  I  propose  to  do  no  more  to-night 
than  to  touch  briefly  upon  those  parts  of  it  which  it  seems  to  me 
are  essential  to  the  understanding  of  the  method  of  the  adminis- 
tration of  the  remedy  to  our  patients,  and  to  a  clear  apprehen- 
sion of  the  obvious  results  which  follow  its  use  in  human  beings. 
The  mode  of  action  of  the  remedy  within  the  body  is  not  yet 
fully  known.  This  much,  however,  is  certain :  tubercle  bacilli 
are  not  destroyed  by  it  in  the  tissues.  It  is  upon  the  living  tuber- 
cular tissues  encircling  the  tubercle  bacilli  that  the  remedy  pro- 
duces its  effect,  and  Koch  says  of  this  action  that  there  is,  "  as  is 
shown  by  the  visible  swelling  and  redness,  considerable  disturb- 
ance of  the  circulation  and,  evidently  in  connection  therewith, 
deeply  seated  changes  in  nutrition,  which  cause  the  tissue  to  die 
off  more  or  less  quickly  and  deeply,  according  to  the  extent  of  the 
action  of  the  remedy. ...  To  recapitulate,"  he  goes  on  to  say, "  the 
remedy  does  not  kill  tho  tubercle  bacilli,  but  the  tubercular  tis- 
sue ;  and  this  gives  us  clearly  and  definitely  the  limit  that  bounds 
the  action  of  the  remedy.    It  can  only  influence  living  tuberculous 
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L tissue;  it  has  no  effect  on  dead  ti&' 
cheesy  masses,  necrotic  bones,  etc.,  u 
made  noci-otic  by  the  remedy  itself." 

In  dead  tubercular  tissue  li^^ng  tubercle  V 
found.    If  the  organisms  so  situated  do  not  eac: 
from  the  body,  they  may  find  a  nest  for  theniee! 
Bet  up  fresh  centers  of  tuberculoi'  disease.    This  : 
cates  that  the  treatment  of  tuberculosis  by  this  i- 
be  continued  for  some  time.    From  what  is  noi> 
likely  that  about  six  weeks  will  bo  required  to  .. 
the  early  stage  of  consumption  of  the  symptomB  of  ' 
.Whether  this  does  or  does  not  mean  the  ■ 

lease  is  at  present  a  question  whioh  will  Lt   .,       

by  patients  treated  in  hospital  wards.    It  is  in  the  hi  ^ 
probable,  as  every  bacteriologist  will  \n  " 
will  occur.    They  must  be  treated  on  th'    . 


IB 

'!i»-l 
:>d7latd 


down  by  Koch,  and  their  imi>ortance  as  a  factor  in  the  ending  of 
the  case  must  be  worked  out  in  public  h       '"''*'  "      "^^ '"  ! 
can  say  concerning  the  success  which  att. 
edy  in  tuberculosis.    I  have  never  seen  in  a  conti 
cases  treated  by  any  remedy  such  nnifonnly  g'"  u   i.j 
results  so  favorable  to  the  patients.    I  do  not,  in  what  I  hav* 
said,  include  cases  of  advanced  lung  tubercle.    Of  ! 
patients  I  have  seen  too  few  treated  in  the  new  way  t-.-  .  ^w 
to  speak  of  thorn  from  my  own  knowledge.   What  we  have 
and  read  of  such  cases  in  connection  with  thi  ! 

to  erjjoct  at  most  temix)rary  amelioration  of  t Jtu 

t«ntion  can  not  be  too  forcibly  drawn  to  what  Koch  says,  in 

paper  of  November  14th,  concerning  tho  gravo    rosponeibilit 

which  will  ui  future  rest  upon  medical  men,  who  Ifttvu  any 

untried  to  diagnose  tubercular  disease  in  it«  enrlicvt  Mlagecu 

that  end  tho  examination  of  the  sputum  o.    '  "    ' 

much  more  frequently  practiced  than  it  is 

Speaking  from  an  experience  in  that  direction  which  is  not 

I  venture  to  say  that  this  remark  of  Koc'    ■      -  '■      --  *' 

quite  as  much  truth  to  England  as  to  ( 

have  themeaus,  in  this  new  remedy,  of  h' 

who  are  in  the  early  stages  of  tuber-"'  ,.i, ,..,,,,  i  ,,  u 

disease  may  assumf; — tho  highest  pr  .  of  a  ruro  of 

condition,  it  will,  in  my 

metlical  man  who  neglecu  .-; 

losis,  and,  having  done  so.  postpones  ii' 
use  I      "  "  ,]y^ 

I  _  ;i  of  his  nanedy  ci-Diilnt.^  Tn 

•  of  living  tubercular  tisaneL     The  < 

I;  'I  oS  or  absorbed.    We  mighty  {  ^h 
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AS  to  the  CO:  ■  es  of  this,  even  in  some  cases  of  hmg 

tborclo  in  its  e.;    .         -,'e?8,  and  especially  in  tubercle  aCFecting 
^0  larynx,  where  the  swelling,  which  is  part  of  the  effect  of  tho 
ly,  might  conceivably  prove  dangerous.     Experience  has, 
ever,  shown  that,  in  the  considerable  number  of  such  cases 
Already  treated,  no  serious  risk  has  arisen.    It  is  a  fact  that  the 
locous  membranes  of  the  tubercular  lar>*nx,  while  under  this 
eatment,  do  not  swell  to  such  an  extent  as  to  interfere  very  seri- 
Mly  with  respiration.    Even  in  advanced  cases  of  lung  tubercle, 
3th  excavation  of  considerable  portions  of   lung  tissue,  there 
ITo  been  no  ill  effects  from  the  treatment  when  it  has  been  con- 
with  careful  attention  to  the  regiilation  of  the  dose  of  the 
icdy. 

The  remedy  is  a  transparent,  reddish-brown  fluid,  not  unlike 
vtra.  sherry  in  ace.    It  has  no  sediment,  and  when  un- 

does not  r         .    lecompose.    When  diluted  with  distilled 
it  is,  on  the  contrary,  apt  to  decompose.    Bacterial  growths 
tr  in  it,  and  it  becomes  turbid.    In  this  condition  it 
He.     Its  decomposition  in  dilution  is  prevented  by 
tliog  it,  but  that  process  is  not  necessary  if  the  dilution  be 
je  with  a  half-per-cent  solution  of  carbolic  acid  in  distilled 
It  should  be  remembered  that  both  by  the  frequent  boil- 
of  tho  dilution,  as  well  as  by  the  mixing  of  it  with  carbolic 
in  the  way  describetl,  the  vigor  of  action  of  the  remedy  is 
ired,  and  therefore  fresh  dilutions  ought  only  to  be  used.    EIx- 
ce  has,  however,  shown,  I  am  told,  that  a  one-per-cent  diUi- 
the  remedy  ma4le  with  distilled  water  containing  one  half 
■  cent  of  carbolic  acid  remains  efficient  at  tho  end  of  one  wet'k. 
ie  remCHly  is  introduced  into  the  lK)dy  subcutanix)usly  by  means 
'  a  «yringe  which  Koch  devised  for  his  bacteriological  work.    It 
no  piston  or  washers,  and  consists  of  four  parts — an  India- 
ibher  ball,  with  a  small  hole  in  it.    This  ball  is  fixed  upon  a 
3II0W  metal  stem  furnished  with  a  stopcock ;  into  the  other  end 
\  the  metal  stem  there  fits  a  glass  tube,  pointed  at  the  farther 
1,  and         ^    'id  to  one  cubic  centimetre,  each  division  repre- 
iting  a  luime.    Upon  the  pointed  end  of  the  glass  tube 

ilere  fits  a  hollow  needle.    In  using  this  syringe  the  glass  tube, 
I  tho  needle  affixed,  is  detached  from  the  metal  stem  and  filled 
tabsolute  alcohol.    The  metal  stem  and  ball  are  then  replaced 
position,  and  the  alcohol  gently  expelled.    Every  day  before 
the  syringe  I  think  it  well  to  disinfect  the  metal  stem  and 
lia-rubber  ball.     Alcohol,  however,  causes  cloudiness  in 
lutions  of  the  remedy,  and  therefore  it  is  necessary  to  get 
it  aa  much  as  possible.    For  that  purpose  I  wash  out  the 
fringe  with  a  little  distilled  water. 
ITie  dose  of  the  remedy  has  been  sufficiently  well  fixe<I  for 
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all  practical  purposes.     In  a  healthy  man,  0"  _  r>I'io>  ^  ^-j 

intense    efiPeot.      Koch   thus  describt's   the    -  ■  .-    iirvij-". 

by  that  dose  on  himself,  after  it  had  been  injected  into  his  D|ip(r 
arm :  "Three  to  four  hours  after  the  injection  there  came  on 
in  the  limbs,  fatig:ne,  iuclindtion  to  cough,  difEcolty  in  brea 
vhioh  speedily  increased.  In  the  fifth  hour  an  unusually  ricldt 
attack  of  shivering  followed,  which  last«>tl  almost  an  boar.  A! 
the  same  time  there  were  sickness,  vomiting,  and  rise  of  hcdr 
temperature  up  to  ag-e"  C.  (103-3°  Fahr.).  After  twelve  1 
these  symptoms  abated ;  tiie  temperature  fell  until  next   ._..  . 

('%ras  normal,  and  a  feeling  of  fatigue  and  pain  in  the  limhs  rt^ 
tinned  for  a  few  days,  and  for  exactly  the  same  period  of  tin 
the  site  of  injection  remained  slightly  painful  and  rod." 

One  c.  c.  of  a  one-per-cent  solution — that  is  to  aay,  a  do«  rf 
0*01  c.  c.  of  the  remedy — is  the  smallest  dose  t\  '  '  '  ~  -  healthy 
adults,  and  the  symptoms,  more  or  less  mark'  .<  <t>  ^' 

ministration  are,  in  the  majority  of  cases,  slight  pain  in  the  lials 
and  a  sense  of  transient  fatigue.    Only  a  few  persona  af'      "" 

"•'dose  show  a  rise  of  temperature  up  to  not  more  than  ah' 
Fahr.    The  word  "reaction"  is  used  to  indicate  the  sy; 
mild  or  severe,  which  follow  upon  the  use  of  the  remfi^v.    ■ 
non-tuberculous  adults  there  is  no  real  reaction  consequent  np« 
the  administration  of  any  do30  of  the  remedy  less  in  amotint 
O'Ol  c.  c. ;  therefore,  the  presence  of  reaction  in  the  adolt  afu? 
dose  of  less  than  0*01  c.  c.  of  the  remedy  shows  the  presence 
tubercle  in  the  patient.     If  in  the  adult  no  T«a<ti(iu   v 

taineii  by  any  dose  short  of  0"01  c. c,  then  it  would  be  ^  .^ i 

that  the  case  in  question  was  not  one  of  tuberculosia.    This  i>  a 

flaw  to  which  no  oxception  has  hitherto  1         "        '        "  'r« 

•the  remedy  great  diagnostio  value,  whi'    .  ..  will 

be  one  of  its  most  useful  clinical  applications.    The  law  appli 
I  both  man  and  beast,  and  to  all  tubercular  conditions.    Alrcad; 
ses  have  occurred  in  which  the  presence  of  tnbercnlctBij 
not  even  suspected  until  the  remedy  was  injected  And  nuctiao 
followed. 

The  dose  of  the  remetly  is  r©gulate<l  in  tnbercnlor  cams  br  tb' 
aud  strength  of  the  patient,  and  by  the  conditions  of 
In  children  and  weak  people,  and  in  ca-^'"  ■■*  '  — 
Base  of  the  lungs,  the  treatment  should  boi- 
Bffective  dose,  which  should    bo  very  y: 

'fairly  strong  adults  with  lupus,  joint  or  ik... 
in  CAses  of  lung  tnberde,  where  the  dtseAsa  ii* 

bwhore  f  1  doubtful,  a  full  do^- 

rtered  wii.. .y.    But  in  lung  diseoc. .  ... 

wis©  favorable  the  case  may  be,  it  is  well  to  bf;. 

The  difference  in  the  oondnot  of  the  i 
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cle  and  of  lupus  is  that  the  former  is  treated  with 
daily,  and  the  latter  with  large  dosea  at  intervals  of 
or  two  weeks.    Tuberculosis  of  joints,  bones,  and  glands  is 
fcteJ  in  the  same  way  as  lupus, 

first  dose  in  early  cases  of  lung  tubercle  in  an  adult  should 
either  0*001  c.c.  or  0002  c. c.  If  reaction  follows  this  dose,  then 
lould  be  repeated  after  the  temperature  has  returned  to  the 
lal  point.  The  same  dose  should  be  continued  in  this  way 
no  reaction  follows  its  xise.  The  dose  should  then  be  in.- 
by  one,  or  at  most  two,  milligrammes  at  a  time ;  each  dose 
ig  repeated  until  it  is  foiind  that  no  reaction  follows  its  ad- 
listratioo,  and  so  on  until  the  dose  of  0*01  c.  c.  is  reached.  The 
I  of  the  remetly  should  never  exceed  O'Ol  c.  c,  except  as  a  test 
to  aflcortain  whether  the  utmost  limit  of  benefit  to  the  patient 
has  been  secured,  and  this  test  should  be  applied  to  every  case. 
The  duration  of  the  treatment  in  early  cases  of  lung  tubercle 
KcK'h.  states  to  be,  as  I  have  already  said,  from  four  to  six  weeks. 
If  after  the  administration  of  test  doses  of  the  remedy  no  evidence 

6 the  presence  of  disease  is  noticed,  then  the  case,  Koch  says, 
jT  "  be  pronounced  c\ired."  I  repeat,  this  statement  refers  to 
ly  lung  tubercle  only. 
^,  Ab  regards  the  immunity  from  tuberculosis  which  may  bo 
■fcyod  by  the  human  patient  after  such  a  coarse  of  treatment, 
^Hevidence,  so  far  as  I  know,  has  yet  been  brought  forward  con- 
^■Ding  it  in  clinical  records  from  hospitals,  though  the  protect- 
^ra  power  of  the  remedy  has  been  established  as  a  fact  by  Koch's 
iments  as  regards  beasts.  The  doses  of  the  remedy  are  pre- 
as  follows :  Two  dilutions  of  the  fluid  are  in  general  use,  a 
it  dilution  and  a  ten-per-cent  dilution.  The  one-per-cent 
prepared  by  putting  0*5  c.  c.  of  the  remedy  into  a  glass 
raduated  up  to  50  c.  c.  The  vessel  is  then  fiUed  up  to  60  c.  c. 
stilleti  water  containing  a  half  per  cent  of  carbolic  acid, 
c.  c.  of  this  solution  contains  a  dose  of  O'Ol  c.  c.  of  the  remedy. 
ch's  syringe  is  gra<luated  in  milligrammes  up  to  a  capacity  of 
, ;  therefore,  if  1  c  c.  of  this  one-per-cent  dilution  be  placed  in 
syringe,  each  marked  milligramme  of  it  will  contain  a  dose 
10  remedy  equal  to  0*001  c.  c.  The  ten-per-cent  dilution  is  used 
in  the  same  way  as  the  one-per-cent  dilution.  Every  milli- 
ime  of  it  contains  0*01  of  the  remedy,  and  by  means  of  this 
~itooiig'  on  the  larger  doses  maybe  given,  or,  by  dilution, 

let-        -  -iiat  may  be  needed.    The  subcutaneous  injection  of 
I  remedy  is  made  in  the  skin  of  the  back,  between  the  shoulder- 
;  and  the  s^iine,  or  near  the  lumbar  part  of  the  spine.    Those 
are  selected  for  this  purpose  because  they  are  less  sensitive 
most  parts  of  the  skin,  and  becaiise  absorption  takes  place 
quickly  fronl  their  neighborhood.    Before  giving  an  injec- 
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ion  tlie  ekia  around  tbo  pn-iptjsi  i ' 
fected  by  means  of  a  1  in  40 
needle  should  ulso  previously  to  its  being  uswl  b©  dipped  in  a  1  b 

''20  dilution  of  carbolic  acid. 

The  reaction  in  tubercular  cases  consists  in  a  gnwloal  ri«  of 
tf-mperature,  beginning  three  to  five  hours  af ' 

tell  to  twelve  hours  it  reaches  its  acme — name... ...,    . 

102*  to  104"  Fahr.    It  may  even  rise  as  high  as  nearly  li  • 
S  '  ■:'^  often  occurs  as  the  t'  nre  rist!- 

c  .         ;   symptom.    Pains  in  tlj.    „         ,  inc^ea^t 
expectoration,  nausea  and  vomiting,  headache,  often  fn ' 
ositiun,  and  great  ]  ''n  and  drov.   "  "    —  j-'j- 

'euiug  into  stupor,  ai'  _,  luptoms  of  \\  •■■h^  in- 

stance a  man  who  wiis  tulicrculous  continue<l  in  a  state  of  stupor  I 
for  forty-eight  hours  after  receiving  a  dose  of  Olil  c.  c  Slight  I 
icterus  and  a  general  papular  eruption,  which  has  been  soTpryl 
well  described  by  Dr.  Radliffe  Crocker,  in  his  paper  in  Tho  Laccvt  j 
of  November  22d,  are  among  tlie  less  frequent  Bympt»>ni-'  "'■ 
follow  the  injection.  The  fever  lasts,  as  a  rule,  for  from  i 
tweuty-four  hours,  and  is  accompanietl  by  an  incrvase  in  Un 
of  the  pulse  and  of  the  respiration.  Tho  fever  gi-ailually  decl 
and  the  temperature  falls  to  subnormal,  but  oft»-n  rises  ainun 
about  100°  Fahr.,  less  or  more,  and  then 

mal.    Tho  patient,  as  a  rule,  suffers  bui  ..:...   

Cases  of  lupus  best  show  the  local  reaction,  but,  as  Dr.  Kodi 
1      '      '  \-  described  all  that  is  meant  by    "      "       ' 
1:  to  trouble  you  now  with  a  rej' 

have  also  a  case  to  show  yon  which  illnstrates  sufficiently  "well  th4 
rly  action  of  the  remedy  on  lupoid  tissues. — Lance/. 


THE  TYRANNY  OF  THE  STATE. 

By  8AJ«7EL  WILLIAMS  COOPEU 

THE  duties  of  tho  individnal  to  noriety,  ]>artiiTnlarly  tn 
crowded  centers  of  t ' 

ous  and  burdensome.    Th  .. -v:  ..,   ■ 

to  contain  the  common  law,  tho  cod<'S.  and  tlu 
uiuk-r  tho  same  on  this  Bubjitct,    1  :   ,    ., 

throwing  down  on  the  street  of  a  ^ 
punishable  as  crimes.    If  two  or  thrw  gni 
ar  of  a  public  li" 
le  sovereign  i 
{orm  of  a  hlue<ooated  oflloer,  c 

or  ans'wor  is  made,  dubs  iu<m  lo  uii.>  susu' .u-iiv 
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v..,..^.„.,q  tho  accuser,  the  witness,  and  the 

liunity  to  be  heard  or  to  call  vrit- 

111  otleuJers  are  held  to  await  trial.     Should 

lel'i.. ...^.^dted  ■ft'ith  his  duties  as  a  citizen  and  attempt 

hiB  misery,  if  caught  in  time,  ho  may  be  punished  as  an 
ion*  f»L 

Amid  "— --  -    .  er-ending  round  of  obligations  the  nature  and 
iit«  of  the  authority  that  imposes  them  is  a  question  seldom 
yet  it  "o  recognized  as  one  of  vast  importance  to 

ind-    Ti  a  that  the  people  do  not  need  to  limit  their 

^ow«r  over  tbomsolves  has  been  iised  to  quiet  all  complaints,  and 
the  poticntfl  have  gradually  become  stupefied  by  their  own  wis- 
dom. There  would  seem  to  be  an  ever-increasing  inclination  on 
tho  part  of  the  state  to  unduly  stretch  its  rights  over  the  individ- 
ual— both  by  careless  legislation  and  by  indifference  to  its  solemn 
obligation& 

It  is  true,  that  to  read  tho  Scriptures  in  English  or  to  speak 
against  the  Prayer-book  is  no  longer  a  capital  offense,  nor  are  in- 

St  old  lathes  executed  at  Salem  for  witchcraft ;  but  personal 
f  and  the  rights  of  property  are  constantly  violated,  and  the 
1  \b  utterly  without  redress.    Tho  comfort  administered  in 
rchivs  to  those  who  complained  on  this  score  was  that  the 
■1  no  wrong;  but  a  few  years  ago  the  Supreme  Court 
til  -  ,         I  States  declared  that  this  doctrine  had  no  place  in 
American  jurisprudence.    This  enunciation  of  a  democratic  feel- 
V       '     ,  f'ver,  mere  emptiness ;  for,  in  other  cases  before  the 
le  ■!,  it  has  been  held  as  axiomatical  that  the  sovereign 

)wer  is  free  from  all  legal  iluties.  Law,  it  is  said,  is  a  rule  of 
ttion  laid  down  by  a  superior ;  and  the  state  can  not  be  said  to  be 
,  subordination  to  itself,  excepting  so  far  as  it  may  choose  to  part 
ith  its  sovereignty. 
For  many  years  the  only  redress  against  the  United  States 
for  wrongs  done  by  it  was  by  bringing  the  injuries  to  the  atten- 
>n  of  Congress.  Latterly  the  C<jurt  of  Claims  has  been  estab- 
but  has  jurisdiction  only  to  hear  cases  that  arise  out  of 
:ts  made  within  six  years  from  the  time  suit  is  brought, 
lose  older  than  this — for  all  sorts  and  the  vast  variety  of 
that  may  arise,  other  than  for  mere  money  demands— the 
redress  is  still  before  the  legislative  body.  It  would  take  a 
mes  almost  as  great  as  those  containing  the  duties  of 
al  to  tho  state  to  recount  the  tales  of  robbery  and 
outrage  on  the  part  of  the  national  Government  that  appear  in 
tlio  appeals  for  ji:"  tr  on  record  at  Washington.    Had  these 

une  acts  been  c-  .  1  by  private  bodies,  the  united  wrath  of 

J  people  would  have  exterminated  the  offenders. 
For  gooda  or  lauds  wrongfully  taken  by  the  oflBcers  of  tho 
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L  United  States,  alihongh  abeohitel y  neceasarT'  for  tlw  snptioft  of 
^e  BovereiKU  power,  there  is  no  liability ;  and  if  the  claim  is  oo. 
contract,  it  most  be  shown  to  have,  been  nade  vitii  aa 
authorized  by  statute  to  enter  into  the  particular 
Although  the  claimant  has  been  wrongfully  kept  oat  of  his  own 
for  years,  and  finally  recovers  a  judgment,  the  United  States 
calmly  tells  him  that  it  never  pays  interest  on  its  debts  (United 
SUtes  V8.  Bayard,  127  United  States  B«ports,  251) ;  yet  if  it  has  s 
claim  against  a  citizen  who  is  insolvent  it  demands  every  dQUtf 
of  it,  with  interest,  before  any  other  creditor  can  be  aUowed  a 
leent  (Brent  vs,  Baule,  10  Peters,  596).  An  action  of  ejectment  for 
land  taken  by  the  Government  will  not  lie.  The  offioera  who 
committed  the  act  may  be  liable,  but  a  judgment  against  them 
loes  not  bind  their  principal  (Carr  vs.  United  States,  98  United 
ICitates  Reports,  433).  The  States  are  prohibited  from  passing  any 
■laws  impairing  the  obligations  of  contracts,  but  the  United  Statea 
still  reserves  the  power  to  itself  of  doing  such  wrongs  (Evans  r«. 
Eaton,  Peters  C.  C,  323).  The  contracts  with  the  Indian  tribes 
are  sad  examples  of  this  fact.  Treaty  after  treaty  of  the  most 
solemn  kind,  founded  upon  considerations  of  money  and  the  deep* 
est  morals,  has  been  violated  with  as  much  indifference  as  a  man 
would  brush  a  fly  from  his  body.  So  the  Supreme  Court  of  the 
United  States  has  declared  that,  notwithstanding  the  prohibition 
on  the  States,  they  may  violate  those  contracts  at  will  that  they 
ive  made  with  the  citizen,  or  by  laws  framed  to  protect  his 
lealth,  morals,  education,  good  order,  or  the  public  safety.  The 
elasticity  of  these  words,  as  stretched  by  the  judges,  is  greater 
than  any  lexicographer  could  have  supposed  them  capable  of. 
The  injustice  is  not  so  much  in  the  decisions  on  this  point,  how- 
ever, as  in  the  results — not  so  much  in  the  wrongs  done  to  the 
individual,  that  are  often  necessary — but  in  the  failure  of  the 
state  to  provide  any  compensation  for  the  injuries. 

For  example,  the  various  prohibitory  or  high-license  laws  have 
had  the  direct  effect,  in  countless  instances,  of  taking  the  property 
of  the  individual  and  wrecking  his  life  and  business,  yet  leave 
him  without  redress.  It  has  happened  innumerable  times  that 
men  who  have  spent  enormous  sums  in  enterprises  connected 
with  the  manufacture  and  sale  of  liquor,  in  States  which  by  their 
laws  encouraged  them,  have  been  deprived  of  every  dollar  by  sub- 
sequent legislation.  In  Pennsylvania,  under  the  recent  license 
act,  property  to  the  value  of  millions  of  dollars  was  destroyed,  the 
future  of  many  good  citizens  was  ruined,  and  some  were  driven 
insane  and  committed  suicide.  These  were  engaged  in  a  traffic 
made  lawful  by  the  State  laws,  and  in  many  instances  there  was 
not  a  word  of  comipVamt  a,a  to  the  moral  character  of  the  appli- 
cants.   The  Supreme  Cout\,  ol  Vw©  Mj-ch-Vfti.  ^\a!«5,%  Vt!i&  sustained 
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ich  enactments  on  the  ground  that  they  are  an  exercise  of  police 

Br,  of  the  €<■!  -»  of  which,  except  in  extreme  instances. 

Hate  is  the  !-•      _      _,o  (Light  Company  vs.  Heat  Company,  115 

Tnited  States,  650).    To  such  an  extent  has  this  ruling  been  car- 

,  that  an  act  under  which  the  sheriff  was  authorized  to  take 

ssion  of  and  destroy  the  contents  of  all  liquor  establishments, 

ithout  making  comjiensation,  was  held  constitutional  (Mugler 

Kansas,  123  United  States,  G23). 

There  are  bigots  who  will  claim  that  this  is  a  proper  punish- 

»ent  for  tlioso  who  have  been  wicked  enough  to  sell  intoxicating 

laors.    Those  we  refer  to  a  lato  decision  of  the  United  States 

}apreme  Court,  arising  under  a  statute  of  Pennsylvania  in  regard 

to  oleomargarine  (Powell  vs.  Pennsylvania,  127  United  States, 

678).    In  this  case  a  citizen,  a  Mr.  Powell,  upon  the  faith  of  the 

two  acta  of  Assembly  that  recognized  the  right  to  manufacture 

and  sell  oleomargarine,  if  properly  stamped,  spent  a  large  sum  of 

money  in  the  erection  of  a  factory.    Subsequently  another  law 

was  passed  making  it  a  misdemeanor  to  manufacture  or  sell  such 

goods  in  any  form.    It  was  admitted  that  the  food  was  perfectly 

Jualthfid,  cheaper  than  regular  butter,  and  that  it  had  been 

iped  as  required  by  the  earlier  acts  of  Assembly,     Despite 

9,  the  conviction  of  the  citizen  was  sustained  on  the  ground 

the  act  was  within  the  police  power  of  the  Commonwealth. 

,  waa  held  that  it  might  be  made  a  crime  to  sell  any  of  the  goods, 

rase,  if  improperly  manufactured,  they  would  be  injurious. 

I  Justice  Field,  in  a  long  dissenting  opinion  pointed  out,  almost 

rery  article  of  food  on  like  grounds  might  thus  be  prohibited. 

Could  a  greater  outrage  have  been  inflicted  on  a  citizen  ?   The 

I  passes  laws  that  provide  for  the  manufacture  and  sale  of  a 

"commodity;  then,  after  the  business  has  been  established,  makes 

le  citizen  a  criminal  who  put  his  capital  into  it  at  its  invita- 

ion.    To  produce  a  cheap,  wholesome  food  would  seem  to  be  de- 

ing  of  commendation  rather  than  a  prison  cell.     It  is  not 

ry  to  road  the  dissenting  opinion  to  be  convinced  that 

ich  a  statute  deprives  the  citizen  of  life,  liberty,  and  property 

lout  due  r  of  law.    What  should  be  said  of  a  private 

On  or  C'  'O.  that  committed  the  crime  of  inducing 

lother,  by  false  promises,  to  invest  his  all  in  a  business  ac- 

ledge<l  to  be  beneficial  to  mankind,  and  then  deprived  him 

ind  put  him  in  jail  ? 

To  multiply  cases  on  this  point  would  be  to  detail  outrages. 

The  ruin  that  has  been  brought  upon  countless  thousands  can 

lever  be  fully  told.    The  power  of  the  Government  on  such  ques- 

lona  may  bo  admitted  to  be  absolute  and  necessary  for  control 

pd  good  order ;  but,  even  so,  the  few  should  not  be  made  to  bear 

ho  bunions  of  the  many  without  compensation.  t 
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The  right  of  taking^  priva: 
dout  to  the  sovereignty  of  ev 

ihurent  sovereign  power,  gives 

10  interest  of  the  pnhlic  Is  deeuic  ,...,.... ^  .. 

but  the  obllation  is  concomitant  that  in  the  cxerci^i  :iit 

)  ij  made.   This  is  a  f^;  ■  a%, 

1      .  .   -    .. ....:     ,^ay  and  a  principle  ot  .    A» 

wo  have  seen,  however,  there  is  a  distinction  mode  between  prop- 
Lt  "ri  by  right  of  eminent  domain  ftr  "    "  '  "      Iw 

\  i>wer.     In  the  former  case  just  ,  br 

made,  in  the  latter  none,  although  the  act  prohibit«d  nuij  \aen 
been  lawful  under  pi.  tatutes.    There  s       '  '  to  be  no 

ist  reason  for  this  il  .In  either  cat-  ioal  wf* 

fers  for  the  benefit  of  the  state.  Indeed,  in  the  exorcine  of  tb« 
latter  jjower  the  injury  is  often  greater,  in  that  it  is  TmQSp«)Ct«i, 
and  honce  can  not  be  provided  against. 

Again,  in  the  case  of  a  contract  made  by  a  St;  n1 

her  citizens,  as  in  the  issue  of  bonds  for  the  "•  ' 
there  being  no  remedy  by  a  suit  against  the  ^ 
substantially  without  sanction  except  that  wl 
honor  and  good  faith  of  the  State  itself,  and  L... 
to  coercion  (Louisiana  vs.  Jumel,  17  Otto,  Til).    And  alth< 
the  State  may,  at  the  inception  of  the  contract,  havv  eoiuan 
one  of  its  conditions  to  subject  itself  to  suit,  it  may  «nT>>tiin 
withdraw  that  consent  and  resume  its  original  immu! 
a  vidlation  of  the  obligation  of  its  contract  v 
ponse.    Thus  the  State  of  Louisiana  entered 
ments  with  hnr  creditors;  she  embodied  them  ia  the  : 
form  in  her  statutes  and  in  her  orgai  '    '  ' 

loN'ying  of  a  tax  to  pay  them;  she  \< 
designated  officers  to  perform  in  their  >  m  and  di*l>ar*- 

mont ;  flhe  declared  that  no  further  ler-  ■'  mi..  -vyjeeBury 

for  the  collection  of  a  tax  or  the  ai  roceail^ 

and  that  for  the  collection  of  the  tax 
exercised  whenever  necessary.     In  sji.>      , 
gations  and  safeguards  the  Supremo  Court,  by  a  di>  ::rh. 

Joeided  that  there  was  no  power  to  '-xn- 

lially  the  same  decree  was  made  io  tl...    .   „..  ■'<«. 

Ayrea,  133  United  States.  443).     In  theao  i 


ith.    To  say  notliing  uf  the  infiomoas  v^ : 
nco  of  such  actions  on  tho  morala  o£  Liic  fi^'-y''-!  luuiit  \m 
t>rend. 
"X  undur  t' 
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id  a  full  dificussioii  of  the  subject  here  is  unnecessary. 

1,  however,  may  be  called  to  the  fact  that  a  citizen  who 

ils  to  observe  the  nice  distinction  laid  down  may  find  himself  a 
oriroinal,  with  illegitimate  children,  because  he  failed,  when 
marriage  ceremony  was  performed,  to  cross  a  river  or  step 
ror  A  border  line.  This  neglect  of  uniformity  is  a  crime  on  the 
irt  of  society  toward  its  members  that  in  this  age  of  the  world 
Jonld  not  be  tolerated. 

Again,  take  the  instance  of  a  man  accused  by  the  state  of 

fime  who  is  innocent.    All  the  power  of  the  social  body  is  ex- 

to  make  him  out  a  criminal.    He  is  put  to  enormous  expense 

\'ment  of  counsel,  the  obtaining  of  evidence,  and  all 

.1  expenses  of  a  trial;  his  business  maybe  broken  up, 

id  his  hopes  and  happiness  in  life  wrecked.    Yet,  even  if  he  is 

>ved  innocent,  the  whole  burden  falls  on  him,  for  the  state 

£es  no  compens.ition  for  mistakes.    At  the  last  session  of  the 

ican  Bar  Association  a  resolution  looking  to  the  correction 

evil  was  presented  and  referred  to  a  committee,  and  it  is  to 

jicd  that  the  influence  of  this  body  may  not  be  without  effect. 

»rm3  of  verdicts  should  be  mo<lified  so  as  to  express  fully 

^linctly  the  guilt  or  innocence  of  the  accused,  and  in  cases 

jere  it  is  clear  that  the  defendant  is  entirely  without  blame,  he 

iould  bo  compensated  for  the  wrong  done  him. 

If  the  citizen  is  convicted  of  crime,  what  shall  be  said  of  his 

ktmeut  ?    He  is  looked  upon  as  one  who  has  run  contrary  to 

r  ats  of  society  and  involved  it  in  disorder;  yet,  truly,  ho 

an  index  of  the  civilization  that  holds  him.    He  haa 

Uen,  not  because  he  was  worse  than  his  fellows,  but  because 

influonces  surrounded  his  weaknesses.    Between  those  who 

j>ut  and  those  who  are  in  there  is  often  no  more  than  the 

ISM  of  the  prison  doors.    But  the  fact  that  a  criminal  who 

jht  is  safely  confined  is  deemed  enough ;  his  reform  is  a 

itter  to  which  the  state  pays  but  small  attention.    How  little 

been  done  the  records  speak.    In  some  places  the  unfortunates 

bound  in  chain-gangs  and  hired  out  as  slaves ;  in  others,  they 

driven  insane  by  solitary  confinement ;  and,  again,  the  young 

|ld  innocent  are  herded  with  vicious  age.    For  these  wards  of 

state,  for  whose  condition  it  is  largely  responsible,  there  is 

Jdom  any  effort  at  improvement.    Yet  the  thoughtful  man  will 

ii     '  '     >f  criminals  and  their  ways  the  courses  of  crime, 

itionof  the  problems  of  soci-il  disorder.    There 

auld  be  an  opportunity  given  them  to  work  out  their  freedom 

ider  conditions  more  hopeful  than  those  found  in  the  confine- 

Bnie  of  our  jirisons. 

Almost  all  the  States  have  provided  in  their  Constitutions  that 
homon  authority  shall  interfere  with  the  rights  of  conscience. 
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Yet  no  citizen  will  be  allowed  to  pive  evidence  in  a  court  of  j»» 
tice  who  does  not  profess  belief  in  a  God  and  a  future  state.  The 
result  of  this  is  that  Infidels  may  be  looked  upon  as  outlaws,  ud, 
jif  the  conviction  of  a  robber  depends  on  their  testimony,  be  mkj" 

free.  This  rule  admits  the  evidence  of  those  atheists  who  dfny 
'  their  faith,  and  excludes  those  who  are  bravv>  enough  to  openly 
affirm  it.  A  citizen's  safety,  rights,  and  property  may  thu»  le 
made  to  depend  upon  his  belief.  What  rational  man  would  aot 
willingly  believe  the  testimony  of  Hn  '  ■' 
on  questions  involving  rights  between 

Yet  these,  under  our  free  government,  might  be  challenged  as 
witnesses  on  religious  ground,  and  thus  deprived  of  the  protectiaa 
of  the  state. 

By  the  Constitution  of  the  United  States  all  citizens  are  %n 
protected  against  all  unlawful  searches  and  seizures;  but  tlti 
rights  are  continually  violated,  without  redress,  by  the  action  of 
brutal  and  ignorant  officers  who,  without  authority,  make  poliot 
raids  and  do  irreparable  injury  to  innocent  men. 

Space  will  not  permit  of  the  further  recital  of  offeiiBe*,  \nx' 
what  has  been  said  will  show  clearly  that  the  state  has  done  acts 
that  are  as  deserving  of  the  name  of  crime  as  anything  committed 
by  the  citizen ;  and,  further,  that  we  have  drifted  into  a  paasive 
condition  of  assent  to  the  doctrine  that  "we,   "  '    "can 

no  wrong.    The  efifect  on  the  community  of  tlj<  i\'»  bee: 

set  forth  is  demoralizing,  and  weakens  the  stability  of  the  state 
as  a  body. 

The  principal  question  of  human  affairs  most  ever  be  the 
proper  adjustment  of  the  rights  of  the  individual  as 
society.    The  value  of  existence  t<j  the  citizen  dcr  -  ^     --r>an  thi 
restraints  placed  on  the  actions  of  other  yt».>fiy»le.  i^ing  ai 

thesnbject  in  its  widest  sense,  how  little  h;.  Theinfln 

ence  of  custom  is  so  great  that  the  rules  lui.  .;...- ..  ._, 
power  appear  self -justifying.    Tlio  struggle  h«*twe«n  vai 

authority — the  man  and  the  tyrant^ — has  laco  \o 

representative  government ;  but  success  iu  ,    ..  .^. 
sometimes  brings  with  it  infirmities,  and  popular  c 
perpetuate  in  other  forms  the  wrongs  of  despots  long  goue. 

The  question  is  not  new.    In  some  form  or  other  H  hftj?  >>>«mi 
before  mankind  from  the  remotest  ages.    The  law  that  t 


could  do  no  wrong  h 
lican  government.  B 
he.<Mied  tvrant — the  state. 


able  to 

nppnnr- 


The  authority  of  tl 
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treatment. 

The  remedy  for  many  of  the  troubles  in 
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oe  ine  subject  of  suit  in  all  cases  whore  it  has  injured , 
titizens  by  acts  which  wuuld  come  withiu  the  cognizance  of 
iws  between  indiviJuala ;  let  twelve  men  adjust  the  differences 
etween  the  one  who  has  suffered  for  the  good  of  the  many  and 
le  corporate  body  that  represents  the  public.  This  is  done  in  all 
where  property  is  taken  by  corjHjrations  created  by  the 
and  there  is  no  reason  to  prevent  the  application  of  the 
BMDe  rules  to  the  principal  as  is  applied  to  the  agents.  The  time 
has  gone  by  for  the  invoking  of  ancient  doctrines  at  the  expense 
?f  the  liberty  and  the  justice  due  to  the  citizen. 

Despite  the  fanciful  theories  of  the  new  school  of  political 
lomists,  the  strong  force  of  personal  impulses  and  preferences 
the  mainsprings  from  which  the  advancement  of  the  world 
ces  its  movement.    The  protection  of  the  freedom  and  rights  of 
i©  individual  against  the  power  of  the  state  is  as  important  as 
that  society  shall  be  protected  against  him,  and  any  system  of 
\yn  or  social  science  that  ignores  this  fact  is  certain  to  retard 
le  cause  of  progressive  government. 


GREETING  BY  GESTURE. 

Bt  gasbick  mallebt. 

u. 

[irTATTONS  WITHOUT  coxTACT. — The  Salutation  now  most 
prevalent  among  civilized  people  is  the  bow.    That,  in  its 
abbreviated  form,  consists  in  a  forward  inclination  of  the  head, 
sometimes  accentuated  by  a  corresponding  motion  of  the  arms, 
in  the  sdUxm,  sometimes  deepened  by  the  depression  of  the 
jkpper  part  of  the  body.    It  is  regarded  by  Herbert  Spencer  as 
jerely  a  motlification  from  the  expressions  of  physical  fear  and 
lily  subjection  noticed  among  subhuman   animals  and   the 
»west  paces  of  man.    It  originates,  he  says,  with  abject  pros- 
iiid  groveling,  to  which  crawling  and  kneeling  succeed, 
bow  is  but  a  simulated  and  partial  prostration.    An 
rgument  for  this  erplanation  is  drawn  from  usages  of  savages 
fcOf  antiquity. 
,  large  class  of  obeisances  undoubtedly  had  their  origin  in 
ttitudes  of  deprecation.   A  modem  and  familiar  instance,  also 
trative  of  the  religious  attitude  of  adoration  and  supplica- 
|on,  IB  in  the  "  hands  up  "  of  our  Western  plains,  which  is  an 
idian   gesture  sign   for  "no   fight"  or  "  surrender  "—the 
of  the  empty  hand  being  held  toward  the  person  to  whom 
surrender  ia  made  or  implied.     The  Thlinkits,  in  addition 
holding  up  their  hands  as  a  confession  of  utter  helplessness. 
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^dso  turn  their  backs.    Tho  concept  of  peace 

''Surrender,  and  the  Indian  sign  describtnl   is  ofi 
for  "friend."     The  members  of  the  \N' 
one  another  on  meeting  by  throwing  t 
heads.      The  etiquette  of  the  Todas  is  in  point  to  show 
prostration  and   groveling  are  voluntarily  performed  in 
mony.    One  party  falls  at  the  other's  feet,  crouching,  and 
other  places  first  the  right  and  next  the  left  foot  on  the  prw 
trate   head.      But  all    this  is  done  with  high   good  humor  .u 
being  the  correct  etiquette,  and  by  no  means  cruel  in  the  on* 
party  or  shameful  to  the  other.    In  eouthern  India  the  infericr 
prostrates  himself  with  extended  arms  to  sL  'i-lplfw 

ness.    In  Japan  the  host  and  hostoss  full  >  ••«  asJ 

lower  their  faces  to  the  floor,  the  nose  and  chin  nwling-  tm  the 
b.ack  of  the  right  hand,  to  which  the  \'.''  ^  r«wpom1s  "  *" " 
same  manner.    Sometimes  both   particis  '.iy  and 

edly  strike  the  floor  with  their  heads. 

It  must  also  be  admitted  that  the  principle  of  th-  rior 

preserving  an  easy  posture  and  the  inferior  asmii:  of 

physical  inconvenience  is  obvious  in  many  ceremouiab.  In 
the  court  of  France  the  right  of  sitting  in  tho  pree*"""-  '^  tha 
monarch,  though  on  a  low,  armless,  and  backless  st<  !  a 

tabouret,  was  jealously  guarded,  the  except  i  vyr 

of  age  and  sex  being  made  by  special  edict ;  u;. .  ..  ^  ro>- 

tration  is  Mr.  Spencer's  great  original  of  all  \>  forma,! 

recumbency  in  the  court  mentioned  was  not  t  ■\S\\\"\. 

A  quaint  illustration  of  this  is  in  the  device  1.  >• 

it  was  considered  possible  for  Louis  XIII  to  pay  a  ne-  --.;:» 
visit  to  Cardinal  Riehelien  when  <  "  'to  hix  bed.  I'he 
king    had  another  bed    prepared,  ai  \\\*  arrival  at  once 

lay  down  on  it  himself,  so  that  his  subject  bad  at  least  sol 
advantage  over  him.  The  some  concept  ml  ■  **  "  "  *  -  'i 
many  lands.     In  Monbutto  no  servant  is  p'  , 

his  superior  except  in  a  stooping  poetnre  w  |^| 

liis  knees.    The  Hindoo  in  the  j>resenco  of  a  l-i..  ^B 

folded  hands  to  his  forehead,  touching  it  with  t  ^H 

thumbs,  uttering  at  the  same  time  a  word 

tion,"  which  clearly  explains  the  geBtnro.     i  -.-   ..   — — , 

ing  this  array  of  examples  in  favor  of  the  origin  of  thn  bow^ 

Hjfrora  physical  fear,  there  is  reasi  had 

■•lid  independent  course  of  evol_..  thts 

much  moro  complex  than  aa  hitherto  1 

jr    -         -•         •        • 

exclu 

the  same  manner  that  bis  theory  of  the 
Mbake,  really  baod-grasp,  depends  upon  tbo  cuu'iui-' 
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Botli  motions,  however,  are  interconnected,  and  the  weight  of  tes- 
timony inclines  nyainst  both  of  Lis  explanations.  Most  of  his 
vinwb  t^xpii'Shfil  ill  ilia  chapters  on  Ceremonial  Institutions  aro 
beyoml  controversy,  but  regarding  some  portions  in  the  narrow 
fielil  of  the  present  discussion  th^re  is  now  more  known,  through 
scientifically  conducted  explorations,  than  when  those  chapters 
were  written.  It  is  now  possible  to  approach  the  subject  from  a 
dirwjtion  to  which  Darwin  led  the  way  in  his  volume  on  The  Ex- 
prossiou  of  the  Emotions  in  Man  and  Animals,  and  from  study  of 
tiio  sign-language  as  still  extant  among  some  bodies  of  men. 

Among  several  tribes  the  chief  must  never  see  any  head  more 
Jevated  than  his  own,  so  that  the  sitting  posture,  though  one  of 
ase,  is  one  of  respect.  This  is  mentioned  by  the  French 
ionaries  in  1611  regarding  the  Iroquois  and  northern  Algou- 
ins.  Sitting  and  kneeling  are  more  distinct  in  territory  than  in 
loept.  The  male  foot-scrape  and  the  female  courtesy,  recently 
)on  In  Europe  in  connection  with  the  bow,  may  be  relics  of 
Imeeling  or  simply  of  pretended  lowering  of  the  stature.  Japan 
■ -ally  the  "kneeling  country."  The  very  costume  of 
court  required  the  silk  trousers  to  form  an  angle  at 
tlie  heels  so  as  to  trail  far  behind,  thus  simulating  kneeling  even 
— '  n  walking.  But  the  Japanese  habitually  did  not  sit  except  in 
iii-kneeling  crouch,  so  that  kneeling  was  to  them  the  normal 
mode  of  lowering  the  person.  In  some  other  countries  it  was  also 
forbidden  to  stand  erect  in  the  ruler's  presence,  but  sitting  took  the 
]>bw"t»  of  kneeling.  In  Java  sitting  down  is  a  mark  of  resiwct;  in 
iDtt  Islands  the  inferior  squats  to  speak  to  a  superior,  who 

V. •  consider  himself  degraded  by  sitting  in  the  presence  of  one 

who  should  be  objectively  as  well  as  figuratively  "below"  him. 
Similar  rules  of  etiquette  prevail  in  Rotouma.  Some  of  the  Af- 
rican kings  ingeniously  reconcile  the  relative  elevation  with  their 
otra  comfort  by  sitting  down  themselves  while  their  subjects  squat, 
icnev''  "       Prof.  Hovelacquo  explains  the  dismounting  of 

IQlV  •  li,  when  they  salute,  on  the  principle  of  descend- 

ing from  an  elevation  through  courtesy.    It  is,  however,  probable 
that  such  dlsmoiintiug  is  required  as  a  measure  of  precaution,  on 
the  same  principle  that  a  horseman  approaching  a  military  picket 
is  rwiuirod  to  dismount  before  giving  the  countersign.    This  is 
^]ih  to  ins\iro  the  countersign  being  spoken  so  low  as  not  to  be 
BverheArd,  and  also  to  render  less  feasible  a  sudden  attack  and 
Bash  tbrongh  the  lines. 

^     The  ndative  elevation  is  an  example  of  what  is  taught  by  oral 
BS  well  as  sign  language  to  express  the  concepts  of  sujierior  and 
Aftr'  -e  and  below,  high  and  low.     A  Cheyenne  sign  for 

^^■L.      .  -  itomimically  shows  "he  who  stands  still  and  com- 
^^^■b;"  but  tho  most  common  sign  consistein  raising  the  index- 


6}3 


THE  POPULAR  SCIEXCS  MONTULY. 


finger  held  npwanl,  vertically  to  and  b1x)vo  thft  head,  tbo  < 
being  "  the  ono  who  is  abo%-o  othnrn."    Tlie  satno  «gn  b*a  v« 
in  many  lands.     Baker  was  greeted  at  Shoa  by  eftcli 
ing  both  his  hands  and  raising  his  arms  throe  times  .. 
stretch  above  his  heail.    Perhaps  tliis  was  to  make  him  givn  th 
sign  of  chief,  which  as  in  fact  miido  by  them  through  him  impUe 
"  you  are  our  superior,"  "  wo  submit  to  you." 

Tho  Audamanese  salute  by  raising  one  leg  and  toaching  the 
lower  part  of  the  thigh  with  the  hand.    T'  '  m. 'i 

among  some  peoples  is  insulting,  in  the  light  n  .  uu- 

guage  may  mean,  "  I  am  supposed  to  be  sitting  " — equal  to  the 
L  modem  "  your  servant."    With  this.  1>d  comiMLred 

'the  custom  of  the  Zambesi,  who,  ace  rston?,  Aow 

respect  by  slapping  their  thighs,  and  gratitude  for  by 

holding  them  in  one  hand  and  with  the  other  slapping  tu.  n  >uigbcw 
The  punctilios  relating  to  the  fundamental  rule  that  rank  U  de- 
fined by  elevation  are  carried  to  absurdity  in  the  Orient,  \NTicn 
an  English  carriage  was  procured  for  the  Rajah  of  Ltn"'"  ^-  <»  wb» 
found  impossible  to  use  it  because  the  driver's  seat  wa  -  est, 

and  for  the  same  reason  successive  kings  of  Ava  refus«:J  to  rido 
in  the  carriages  presented  to  them  by  ambassailora.    In  Bannab, 
that  a  floor  overhead  should  be  occupied  would  bo  felt  as  a  degT»- 
Ldation,  coutrai-y  to  civilized  ideas  that  the  lower  fttories  are  the 
'most  honorable.     In  Siam,  on  tlie  principile  that  no  miin  c*o 
liis  head  to  the  level  of  his  superior,  he  must  not  cross  a  bridg*1 
one  of  higher  rank  chances  t    ' 
son  may  walk  ujMjn  a  flour  al' 

the  same  principle  the  furniture  or  stage  setting  fur  old  ( 
^recjuired  the  dais  or  raised  pi  "         for  tlie  fsea'-    '    ' 
["hat  elevation  has  become  •  ut   for  pres 

srs  presiding  over  assemblies, ».» that  th»?ir  seat  h. 
jminence,  while  tho  royal  or  nobili&ry  duis  Las  btM.v. 
^%ional  or  at  least  occasional 

From  this  executed  concept  of  higher  and  lower  the  xn« 
diminution  of  stature  by  bov'"'  ''^"  head  has  po«"-'^  '^  ^..mi^  r*!i 
tion.    ELxplanatiou  may  be  -  i  by  two  ibi 

inese    C-  r.viird  more  or  \<ssk  (iurejtJy^H 

rith  hands  j  ..  ia^:.     Tiicir  leas  formal  grMttof  sH 

to  raise  the  arms  in  front  with  the  hamU  joined,  thos  fonniac    1 


form  ft  r  '.o  at  the  waist 

In  gTOiu.  ^    -v 

a  forward  \\. 
on  of  the  band  in  advance  with  an  easy  ' 
'vurvo  of  least  resistaace,  cignlfiM  amnt,  ui^^nuw..,  »£• 
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':  IS  the  opposite  of  the  transverse  motion  which  shows  negation, 
discordance,  enmity,  crossness.  A  lower  inclination,  either  of 
head  or  hand,  is  emphatic,  and  often  shows  respect,  not  necessarily 
fear,  as  made  to  the  older  and  wiser  as  also  to  the  more  powerful 
by  rank  or  physical  prowess.  Forms  of  kindred  expressions  are 
still  so  common  as  to  be  classed  as  natural  or  involuntary.  The 
bead  erect  or  thrown  back  with  the  eyes  fixed  to  meet  those  of 
others  shows  haughtiness,  defiance,  or  impudence.  Casting  down 
the  eyes  with  an  assisting  inclination  of  the  head  is  the  evidence 
of  modesty,  yielding,  gentleness,  or  subservience,  according  to 
the  degree  of  action.  Hanging  the  head  may,  however,  exhibit 
dissent  accompanied  by  shame.  Le  Page  du  Pratz  gives  an  ac- 
count of  the  gesture  as  observed  by  him  among  the  Natchez  at 
about  1718  :  "  In  the  war-songs  the  great  chief  recites  his  exploits. 
Those  who  know  them  to  be  true  respond  with  a  long  '  hou  ! '  and 
certify  their  truth.  Applause  in  the  councils  is  also  by  the  sound 
*  hou !  *  Their  want  of  satisfaction  is  given  by  lowering  the  head 
and  maintaining  silence." 

A  more  poetical  and  rather  metaphorical  variation  sometimes 
occurs  from  the  pretense  of  the  unsupportable  glory  and  brill- 
iance of  the  dignitary  approached,  where  the  eyelids  must  be 
partially  closed,  a  bow  of  the  head  assisting  in  their  shading, 
and  the  hands  sometimes  advanced  as  an  additional  screen,  in 
which  motion  the  salam  has  a  supposable  origin.  Curiously 
enough,  this  gesture,  regarded  as  purely  Oriental,  was  observed 
by  Marquette  on  his  visit  to  the  Illinois  in  1G73,  where  "  the  Host 
stood  before  the  Cabin,  having  both  his  Hands  lifted  up  to  Heav- 
en, opposite  to  the  Sun,  insomuch  that  it  darted  its  rays  thro'  his 
Fingers,  upon  his  Face ;  and  when  we  came  near  him,  he  told  as. 
What  a  fair  Day  this  is  since  thou  comest  to  visit  us !  "  Adair 
tells  that  the  Southern  tribes  in  the  United  States  never  bowed 
to  one  another,  but  did  in  their  religious  ceremonies,  which  per- 
haps was  with  reference  to  the  efifulgent  rays  of  the  sun,  the 
object  of  their  special  adoration.  Such  instances  tend  to  show 
that  the  origin  of  the  bow  was  not  always  in  the  abjectness  of 
physical  fear. 

Touching  the  ground  in  connection  with  salutation,  though 
asserted  to  be  derived  from  kneeling  or  prostration,  does  not 
necessarily  arise  from  fear,  or  indicate  any  more  than  the  relative 
higher  and  lower  station.  For  instance,  at  Amorgos  in  the  Cycla- 
dea  the  priest,  on  entering  his  father's  house,  touched  the  ground 
with  his  fingers,  as  a  token  of  respect,  before  embracing  him. 
His  sisters  touched  the  ground  with  their  fingers  before  kissing 
the  proffered  hand  of  their  brother.  In  each  case  there  was  ex- 
pressed affection  while  the  rank  was  recognized  \iy  \,\i6  \o'werav^ 
reference  to  the  ground.     In  the  second  dispatcb.  ol  CoAea  "^er 
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describes  his  reception  by  the  princir" 
put  Lis  own  hand  to  the  ground  and 

illuatration  is  shown  in  the  practice  stili  existing  in  some  parii 
of  Germany,  that  the  inferior  calling  upon  a  high  oflicial  Bbnold 
knock  at  the  door,  whether  open  or  closed,  of  the  latter's  a\ms\^ 
lents,  not  at  the  convenient  level  of  his  1  ••?  down  nesi 

'the  flooring,  thereby  humbly  indicating  - ...     An  actiul 

lowering  of  the  head  is  required  ia  these  cases,  bat  norm&ny  it  U 
lot  seen  and  is  only  incidental  to  tho  main  action.    A  truly  gal- 
Plant  sentiment  appears  in  the  custom  in  some  Dutch  citic*  o( 
bowing  when  passing  tho  house  where  a  lady  friend  resides,  eron 
though  it  may  be  certain  that  the  salute  can  not  l>e  Boeo.    Haf 
presence,  real  or  supposed,  receives  the  compliment. 

In  southeastern  Africa,  two  chiefs,  each  claiming  to  be  at  leoet 
the  other's  equal,  can  never  meet  because  the  inif  '-  -    -n  Mlota>j 
tion  acknowledges  the  superiority  in  rank  of  the  t  it^d. 

no  salutation  is  made,  the  followers  fall  to  blows  and  war  begic 
But  among  the  Mbengas  it  is  tho  duty  of  tho  highest  iri  '--•-•a  \ 
Imake  the  first  salutation,  a  curious  example  of  thr>  ac 

between  the  low  types  of  man  and  the  latest  h  rules 

that  a  lady  has  the  privilege  as  well  as  duty  o.  .       ,.......,0. 

salutes  must  always  be  returned,  and  indeed  nearly  all  forxna^ 
expressions  of  greeting  must  be  reciprocated  as  c 

savages  who  are  the  representatives  of  antiqtiit} _  lact 

tating  against  the  degrading  origin  of  the  bow,  wbicH  oould  onI| 
apply  when  made  by  one  party — viz.,  "        '■  rior.    To  adduce < 
instance  among  many:  Tho  king  of  "rn  Isloods. early i 

the  seventeenth  century,  recei>*ing  the  party  of  diacoTsryj 
his  hands  against  each  other  with  his  face  abore  them  for 
hours,  lowering  himself  nearly  to  the  ground,  and  remaialag  \ 
until  the  visitor  had  paid  him  the  like  reTerence.    Until  thea  Um  ' 
ceremony  was  incomplete. 

Tlie  uncovering  of  the  masculine  head,  with  or  without  ll 
forward  bow,  by  removal  of  whatever  bead-dress  is  upon  il,  ii 
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;  also  explained  by  Mr.  Spencer  on  the  - 

[to  him  a  removal  of  part  of  the  cl 

[whole,  and  thereby  is  an  abbreviation  of  tho  ^•^ 
tense  of  poverty,  helplessness,  and  abjectness  by 
or  greed  of  a  tyrant  is  deprecated.    In  support  c' 

[Usages  are  cited  in  which  whole  or  partial  nn! 

played  misery  seem  to  become  c«romonial.    It  1.   

the  respective  costumes  of  the  master  and  aervoots  wer«  ofUia  iI*- 
rigned  to  assert  that  the  former  alone  was  Wg.    Not  only 
tiUea  as  Highness,  Col»t>tude,  and  Altitude  iror.HM  r!ovati 
fore  mentioned,  but  thoeo  like  Majesty  and  .A 
tho  show  of  relativQ  aizei.   8t"i'l"''  devices  to  diaun^uuu  uio  fy^^ 
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appear  in  sign-language  and  picture-writing.  In  the  ancient 
Elgyptian  pictures  the  king  was  always  enormous  and  his  but- 
rounders  were  very  small  fellahs.  The  Mexican  glyphs  also  sig-  ■ 
nify  great  by  big.  Yet  these  devices  do  not  conclusively  show 
the  effect  of  fear.  They  are  but  symbolic  of  high  and  low,  big 
and  little,  as  those  figurative  terms  are  applied  to-day  in  English, 
and  with  corresponding  significance  in  all  languages,  to  discrimi- 
nate between  stations  and  ranks. 

There  are,  however,  instances  directly  opposed  to  the  theory 
that  uncovering  is  a  mark  of  inferiority,  and  others  are  traceable 
to  divers  concepts.  The  Oriental  custom  of  uncovering  the  feet, 
arising,  as  generally  understood,  in  the  imputation  of  holiness  to 
a  locality,  has  a  curious  parallel,  if  not  an  explanation,  in  the  expe- 
rience of  Lewis  and  Clarke  in  1805.  The  Western  Indians,  before 
the  ceremonial  smoke,  "  pulled  off  their  moccasins,  a  custom 
which  .  .  .  imprecates  on  themselves  the  misery  of  going  bare- 
foot forever,  if  they  are  faithless  to  their  words,"  on  their  thorny 
lands.  A  similar  imprecation  having  regard  to  the  burning  sands 
in  lands  where  the  practice  was  first  noticed  might  have  induced 
it  there.  Should  the  religious  ceremony  in  time  be  performed 
only  at  certain  places  or  in  buildings,  the  original  significance 
would  be  lost  and  the  locality  itself  simply  considered  holy.  It  is 
perhaps  not  fair  to  adduce  historical  cases  in  which  the  inferiors 
were  expected  to  don  their  most  sumptuous  raiment  to  do  honor 
to  the  king  or  general,  while  the  latter,  perhaps  in  affectation,  was 
clad  more  soberly  than  any  of  his  retinue.  But  there  are  many 
savage  and  ancient  examples  in  which,  instead  of  uncovering  being 
the  form  for  respect,  envelopment,  or  indeed  mufiBing,  was  adopted. 
Though  generally  in  the  Orient  respect  requires  the  feet  to  be 
bared,  the  head  must  be  covered.  The  Israelite  practice  is  famil- 
iar, and  many  other  peoples,  e.  g.,  the  Malabarese  and  the  Malays, 
preserve  covering  on  their  heads  in  their  temples  and  pagodas 
to  show  reverence.  Although  the  New-Irelanders  in  respect  take 
off  the  usual  head-gear,  they  place  their  hands  on  their  heads  as  a 
more  honorable  covering.  Quakers,  in  avoiding  the  usual  Chris- 
tian ceremony  of  uncovering  on  taking  an  affirmation  and  on 
other  religious  occasions,  use  a  pagan  ceremony  by  insisting  on 
keeping  on  their  hats. 

The  Thibetans  when  before  the  dolai-lama  remove  their  hats, 
cross  their  arms  over  the  breast,  and  stick  out  the  tongue  drawn 
to  a  point.  A  collation  of  the  known  cases  of  the  curious  salute 
by  the  pointed  tongue  leads  to  the  suggestion  that  it  is  connected 
with  the  conception  before  mentioned  that  the  subject  is  too  great 
to  admit  of  speech.  The  extended  tongue  prevents  speech  as  co\sv.- 
pletely  and  even  more  obviously  than  does  t\\e  covetm^  oi  "Otia 
mouth  by  tie  band.    It  is,  however,  possible  \Jia\.  \^e  ge&\.>ix«> 
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symbolically  aignifies  reaching  out  for  a  good  ' 
has  been  discussed.  This  gesture  is  commou  am^. . 
Hans,  who  are  said  to  stick  out  the  tongue  in  rosptict,  not  b  ^i^ 
rision,  as  we  would  regard  the  action,  as  abo  did  Isaiah  t&  bli 
query,  "  Against  whom  make  you  a  wide  mouth  and  draw  out  1 
tongue  P  "  But  close  observers  report  that  the  Australian 
wholly  unaffected  by  Europeans  do  not  thrust  forward  tLo  \ 
but  extend  it  downward  from  the  widely  opened  mouth  an  is 
preparation  for  licking.  The  action  of  these  people,  periiftps 
lowest  of  all  humanity,  is  similar  to  the  tasting  aad  »n»<B'«g 
the  subhuman  animals  to  distinguish  friends. 

Cyrus  beheaded  two  satraps  because  they  omitted  to  pl«o( 
their  hands  inside  their  sleeves  when  they  saluted  hi™  '''-r'ahi 
Spoke  had  trouble  in  Uganda  lest  he  should  not  be  a  a  . 

the  king's  presence  wearing  his  usual  dress,  without  the  cuaoot 
ment  of  his  trousers  by  flowing  robes.    Probably  the  orij 
these  rules  of  etiquette  was  the  restriction  from  froo  mot 
the  arras  and  legs  of  the  subjects,  so  as  to  !  ^  roatcr 

to  the  ruler.     In  the  one  hundred  and  seven:.        .;  tho  Arab 
Nights'  Entertainments    Prince  Camaralzaman  showed  ns>}net 
for  his  father  by  keeping  his  hands  joii     "  "    -  •     •   •       li»ckuid 
covered  by  his  sleeves,  but  when  he  bee.  .^  ^  i  thelOBf 

he  onclaspod  his  hands  from  behind  and  rolled  bis  sleercs  vp 
on  his  arms.  This  is  tho  fighting  attitude,  and  shows  that  tlw 
posture  and  muffling  of  respect  were  adopted  bccatjse  t!:r»r  wrr» 
the  converse  of  the  free  pose  appropriate  for  c- 
tho  same  concept  a  Sahaptin  chief,  in  tho  cn^' 
ury,  threw  his  robe  down  on  tho  ground  as  .. 
though  not  intending  an  attack. 

Other  considerations  may  be  mentioned  in  tbo  d" 
militancy  so  often  discussed  in  the  Synthetic  Philoc 
definitely  in  this  connection.    Apart  from  the  pnrol . 
head-gear,  such  as  feathers,  horse-hair,  fur,  and  i 
ments,  the  earliest  coverings  for  tho  hood  wero  for  <!■ 
poses.    The  abandonment  of  defensive  an  wpH  as  o( 
armor,  though  onoe  a  mark  of  defeat  and  Bubjootiun,  is  l  .     ^ 
generally  a  sign  of  peace  and  friend*hip.    8om*  Afriooa  thbMl 
not  only  ostentatiously  lay  down  all  weapons  but  rwmove  th©  «f^ 
per  portion  of  their  clothing  to  sliow  that  neither  arms  nor  anaur 
are  concealed.    Some  formal  military  salutes  sUll  prerailing  B«y 
be  consulted  upon  the  same  topic.    Tho  theory  of  tlieas  i    '         | 
der  the  saluter  actually  or  symbolically  poworloas  for  t         _-^ 
This  is  the  case  with  tho  firing  of  nnshotied  gnns,  the  ^i^^flU 
of  tho  Bword-p  •"  "    t.    Tho  coi^^| 

military  salute,  :  [>a1m  rrntwi^^l 

raised  to  the  visor,  is  less  objective  and  more  s]rmb  3^H 
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larly,  the  special  naval  salute  by  lowering  sails  and  manning 
yards  places  the  vessel  in  a  position  of  inaction.  In  the  same 
manner  the  removal  of  his  helmet  left  the  ancient  warrior  de- 
fenseless in  the  most  vulnerable,  often  the  only  protected,  part 
of  his  person.  This  action,  therefore,  would  present  a  better 
argument  for  the  surrender  than  for  the  beggary  theory,  and  it 
ia  strengthened  by  the  fact  that  women,  who  did  not  wear  hel- 
mets, have  not  generally  been  required  to  remove  their  head-gear 
in  public.  It  is  also  to  be  noticed,  in  reference  to  the  intercon- 
nection of  ceremonials,  that  the  motion  of  removing  the  hat  is 
normally  downward,  thus  including  the  concept  of  assuming  an 
inferior  height  before  discussed.  The  crest,  which  often  showed 
the  warrior's  cognizance,  as  the  flag  shows  that  of  nations,  was 
lowered,  as  the  flag  is,  in  formal  respect.  A  pretended  or  sym- 
bolized uncovering  and  lowering  appears  when  the  English  and 
French  prolilaires  and  peasants  pull  a  lock  of  their  hair  in  servile 
obeisance  to  their  superiors. 

The  special  privilege  in  old  Spain  of  wearing  the  hat  in  the 
presence  of  the  sovereign  may  be  compared  with  the  limitation 
of  sitting  in  the  French  court,  before  mentioned.  Spanish  gran- 
dees were  distinguished  by  the  cherished  prerogative  of  wearing 
their  hats  before  their  king  when  his  hat  was  on,  though  not 
when  he  was  uncovered.  Mr.  H.  Ling  Roth,  in  his  excellent 
paper  On  Salutations,  falls  into  a  small  error  on  this  subject.  It 
was  not,  in  the  time  of  the  Tudors, "  the  custom  in  England,  when 
a  gentleman  lost  his  bonnet,  for  all  those  who  were  with  him  to 
doff  theirs,"  nor  was  it  simply  the  omission  of  that  act  as  one  of 
ordinary  politeness  which  indicated  the  coming  fall  of  Thomas 
Cromwell.  That  the  courtiers  should  retain  their  hats  while  he  was 
uncovered,  was  much  more  distinctly  than  more  rudeness  the  as- 
sertion that  they  did  not  consider  him  to  be  their  ruler.  All  am- 
bassadors have  the  privilege,  though  now  seldom  used,  of  putting 
on  their  hats  when  they  read  their  reception  speeches,  the  sover- 
eign principal  being  then  more  specially  represented  than  on  any 
other  occasion.  When  the  Cossacks  met  for  counsel,  not  being 
then  an  army  but  a  brotherhood,  they  kept  on  their  hats,  but 
their  ataman,  when  addressing  them  and  explaining  his  cause, 
removed  his  head-covering.  When  he  asserted  command  as  the 
head  of  the  army  he  donned  his  hat,  and  the  same  members  of 
the  council,  before  covered,  removed  theirs. 

In  most  parts  of  the  civilized  world  the  hat,  in  ordinary  greet- 
ing, is  now  seldom  wholly  removed  from  the  head,  and  the  latter 
is  but  slightly  inclined.  The  action  is  much  abbreviated,  and 
doffing  is  simulated  by  a  touch  of  the  brim,  or  by  a  great  variety 
of  jerks  or  waves  of  the  hand  and  arm  to  which  the  KeaA-coNet- 
ing  is  the  point  d'appui.    These  motions  are  iu^  ol  VQ.\fcx«a\.  "vo 
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the  gesture-reader.  They  generally  suppose  some  degree  of  rtal 
or  perfunctory  respect,  but  may  indicate  pride  as  well  as  hu- 
mility, familiar  affection  or  cold  formality,  welcome  or  aversion, 
even  irony  or  derision.  The  Poles  and  Cossacks  use  the  phrase, 
"  With  the  forehead  to  you,"  when,  in  fact,  there  is  no  bow  made. 
This  is  on  the  same  principle  as  the  phrase,  "  I  kiss  your  hands," 
when  the  hands  are  not  kissed.  Both  expressions  are  relics  of 
actions,  and  neither  means  more  than  the  English  "  my  respects." 
Likewise,  through  the  Russian  Empire, "  I  fall  at  your  feet,"  is 
often  said  to  men,  and  "  I  kiss  your  feet "  to  women,  though  those 
performances  do  not  take  place. 

The  above  considerations  lead  to  the  conclusion  that  several 
known  motions  expressive  of  emotions,  both  separately  and  to- 
gether, tend  to  explain  the  bow.  Furthermore,  these  motions,  and 
the  emotions  or  concepts  expressed  by  them,  seem  to  be  as  ancient 
as  any  known  to  have  been  common  among  men.  It  will,  there- 
fore, appear  that  the  genesis  of  our  bow  does  not  appear  exclu- 
sively and  among  all  peoples  in  the  groveling  of  the  whipped 
hound  or  the  cowering  of  the  dastard  slave.  Perhaps  on  examin- 
ing all  the  tribes  of  men  a  theory  that  prostration  was  but  an 
exaggerated  bow  might  be  as  well  maintained  as  one  that  the 
bow  is  a  relic  and  symbol  of  prostration,  but  it  is  now  only  sug- 
gested that  the  two  expressions  may  be  independent. 

Clappinq  Hands. — At  this  point  an  attempt  may  be  made 
to  explain  the  curious  custom  of  clapping  the  hands  in  salu- 
tation. 

Among  the  Uvinza,  "when  two 'grandees'  meet,  the  junior 
leans  forward,  bends  his  knees,  and  places  the  palms  of  his  hands 
on  the  ground  on  each  side  of  his  feet,  while  the  senior  claps  hia 
own  hands  six  or  seven  times.    They  then  change  round,  and  the     . 
junior  slaps  himself  first  under  the  left  armpit,  and  then  under™ 
the  right.     But,  when  a  'swell'  meets  an  inferior,  the  superior  n 
only  claps  his  hands,  and  does  not  fully  return  the  salutation  by 
following  the  motions  of  the  one  who  first  salutes.    On  two  com- 
moners meeting,  they  pat  their  stomachs,  then  clap  hands  at  each     1 
other,  ahd  finally  shake  "  (i.  e.,  take)  "  hands.     These  greeting*     j 
are  observed  to  an  unlimited  extent,  and  the  sound  of  patting  and 
clapping  is  almost  unceasing."    Serpa  P*into  found  this  ceremonial      1 
clapping  in  violent  exercise  among  the  Ambnellas.     Paul  du     ( 
Chaillu  reports  the  salute  of  the  Ishogos  to  be  clapping  the 
hands  together  and  stretching  them  out  alternately  several  times. 
Among  the  Walunga,  in  the  morning,  on  every  side  a  continnons 
clapping  of  hands  goes  on,  with  the  accompaniment  of  "  Kv>\4abi, 
Tcwi-lataf"  which  is  their  mode  of  saying,  "How  d'ye  do?"   V 
a  chief  passes,  ttey  dtop  on  their  knees,  bow  their  heads  to  tlfl 
ground,  clap  -vigoTOUsVy,  kq.^  "^xmJcA-j  xKoWwre,"  Kwi-to/o,  Itci- 
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\f''  The  clapping  distinguishes  the  ceremony  from  that  of 
prostration. 

When  the  people  of  Londa  wish  to  be  excessively  polite  they 
bring  a  quantity  of  ashes  or  clay  in  a  piece  of  skin,  and,  taking 
up  handfula,  rub  it  on  the  chest  and  upper  front  part  of  each  arm ; 
others  in  saluting  drum  their  ribs  with  their  elbows ;  while  still 
others  touch  the  ground  with  one  cheek  after  the  other,  and  clap 
their  hands.  The  chiefs  go  through  the  semblance  of  rubbing  the 
sand  on  the  arms,  but  only  make  a  feint  of  picking  it  up.  Among 
the  Warna,  an  inferior  in  saluting  a  superior  takes  a  piece  of 
dried  mud  in  his  right  hand ;  he  first  rubs  his  own  left  arm  above 
Wic  elbow  and  his  left  side,  then,  throwing  the  mud  into  his  left 
hiind,  he  in  like  manner  rubs  the  right  arm  and  side,  all  the  time 
muttering  away  inquiries  about  his  friend's  health.  Each  time 
* '       ■  '  T's  name  is  mentioned  every  one  begins  rubbing  his  breast 

V.  .    :  1.1. 

IVcnn  these  notes  the  elements  of  the  clapping  pantomime  may 
ba  rSBolved  into,  first,  beating  or  slapping  the  arms  and  upper 
pftrta  of  the  breast,  sometimes  rubbing  them  with  mud — these 
b<[-ing  ancient  modes  of  expressing  grief — and  afterward  the  noise 
of  the  slaps  is  simulated  by  clapping  the  hands.  It  is  well  known 
that  many  peoples  act  both  in  pantomime  and  with  speeches  to 
disguise  their  happiness  and  thereby  escape  the  notice  of  malevo- 
lent demons.  It  is  also  known  that  among  certain  tribes,  on  the 
meeting  of  friends  who  have  been  long  absent,  markedly  when 
they  have  been  in  danger,  the  welcoming  party  gash  their  arms 
and  breasts  so  as  to  draw  blood,  which  placates  the  jealous  gods 
on  the  joyous  occasion.  When  the  actions  become  simulated  and 
symbolic,  the  claps  in  the  examples  cited  may  represent  the 
wounding  strokes,  and  the  mud-stains  imitate  those  of  blood. 
When  the  superstition  has  decayed,  such  actions,  and  afterward 
their  simulation,  may  be  used  as  any  happy  greetings. 

It  is  not  forgotten,  however,  that  clapping  hands  is  used  for 
applause  and  rejoicing,  as  in  Ezekiel,  xxv,  6  :  "  Because  thou  hast 
clapped  thine  hands,  and  stamped  with  the  feet,  and  rejoiced  in 
heart"  But  "  clap  at "  is  used  with  hiss  in  Job,  xxvii,  23,  and  also 
in  Lamentations,  ii,  15,  to  signify  derision.  In  this  respect  the 
gesture  ahows  the  general  nature  of  gesture-signs  which,  accord- 
ing to  the  manner  of  use  and  the  context,  can  be  applied  with 
many  shades  of  significance — indeed,  by  very  slight  changes  can 
expreas  opposite  meanings.  It  is  at  least  as  flexible  as  oral  speech, 
which  gains  the  same  result  by  collocations  of  words  and  modu- 
!  -  '  ■    ice. 

_^  „  u  V  v>  Lj-PiKG. — One  of  the  most  curious  of  the  demonstrations 
Bpon  the  meeting  of  friends  is  that  called  "  joy-weeping,"  which 
PRao  may  be  connected  with  the  dread  of  jealous  demons.    Cry- 
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ing,  both  with  tears  and  with  howls  at  such  timea  of  gl 
is  known  in  many  lands.     It  has  been  lately  reported  anoi 
the  Andamaneso  and  was  noticed  by  Cabezji  de  Vaca  in  I6J7 
among  the  Caddoes  of  Texas  and  Louisiana.    It  may  also  be  eob- 
strued  as  mentioned  about  the  ancient  Israelites  in  tbu  twenty 
ninth,  thirty-third,  and   forty-fifth   chapters  of   Oenesis,  wh« 
weeping  is  recorded  at  the  meeting  of  Jacob  and  Rachel,  Jacu' 
and  Esan,  and  Joseph  and  Benjamin.      Singularly  enough, 
same  practice  was  found  existing  fif (  ago  in  central  A 

tralia,  where  parents  upon  meeting  (1  ift^r  a  long  abeem 

fell  upon  their  necks  and  wept  bitterly.  The  Tahitiaus  cat  UierO' 
solves  with  shark's  teeth  and  indulge  in  loud  wailing  to  ttstif; 
gladness  at  the  arrival  of  a  friend,  and  the  Now-ZeaI/»nd«*r«i 
ify  themselves  with  lava  on  such  meetings. 

Dr.  E.  B.  Tylor  explains  the  practice  as  r    •— • 
who  had  died  during  the  interval  of  separii;  ui, 

Hennepin  in  his  account  of  La  Salle's  visit  to  the  Biskatroogfl 
nation  in  1685  as  follows :  "  At  their  arrival  tbooe  people 
a-crying  most  bitterly  for  a  quarter  of  an  hour.  This  is  thei 
custom  whenever  there  comes  any  strangers  afar  off  ami 
them,  because  their  arrival  puts  them  in  mind  of  their  d< 
relations  w^hich  they  imagine  to  be  upon  a  great  jonmey,  and 
whose  return  they  Expect  every  hour."  The  proceeding 
plained  in  the  account  by  Alexander  Henry  of  the 
feasts  in  1776  which  were  begun  by  the  violent  weeping  of  the 

Lvhole  party,  and  the  reason  they  gave  wa 

pof  their  deceased  relatives  whose  absence 
their  minds.    This  religious  ceremonial  of  the  Indians  wa» 

■  taken  by  some  travelers  for  salutation,  which  it  only  reaetn 

Pas  the  formal  grace  before  meat  resembles  the  modern  "  good' 
morning  "  or  the  libation  among  the  Romans  was  aualogou  to 
the  "  solve  "  of  their  daily  life. 

Hennepin's  explanation  does -not  apply  to  the  largo  tn^jorit; 
of  the  cases  known,  and  indeed  is  properly  grief-woeping.     If  ytj 

(Weeping  is  not  to  be  classed  with  the  tricks  to  deceive  the  jcal 

^ods,  it  possibly  arises  from  the  familiar  agitation  in  which  tlM 

igna  of  extreme  joy  and  mirth  are  similar  to  those  of  griot 

lost  of  us  have  laughed  until  tears  rolled  down  our  cheeks.  Buch 

exhibitions  may  have  induced  the  real  or  imitative  expreadon 

^oy  by  crying.     In  this  conm  •  • 

rord  "  greeting,"  defined  as  a 

the  lowland  Scotch  dialect  with  the  sense  of  w 

The  r  ^  -.'..•       .^ 

directly  1 

In  some  Oriental  countries  the  mere  Jiow  was  nut 
enough^  Somntimes  the  right  hand  was  placed  acrot>a 
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imos  the  band  was  put  first  to  tlio  forehead  and  then  to  the 
perhaps  to  symbolize  that  iutoUect  aud  love  are  at  the  dis- 
tXMtl  of  the  one  addressed.  In  this  simple  form,  but  as  an  invo- 
cation, the  sign  has  been  translated  as  "  may  my  head  be  the 
ponalty  if  my  heart  be  false  I "  A  similar  gesture,  imitating  with 
the  hiind  the  act  of  cutting  the  throat,  and  sometimes  before  and 
sometimes  afterward  touching  the  heart,  is  represented  as  having 
the  aamo  significance,  "  On  my  head  be  it  I " 

In  Greece  the  ancient  style  of  greeting  a  priest  is  still  observed 
^—by  placing  the  hand  on  the  breast  and  inclining  forward ;  and  the 
^Hiander  party  in  the  Niger  basin  were  obliged  to  bend  forward 
^^M^^ft  pl<t<'(<  their  hands  with  solemnity  on  their  heads  and 
^Hnwft  Tribes  of  Eskimos  in  1833  saluted  by  pattiug  their 
breasts  cmd  pointing  to  the  heavens.  In  the  same  year  a  Kansas 
warrior  grasped  hands  with  the  party  greeted  and  then  pressed 
his  own  bare  breast.  In  188G  tribes  of  eastern  equatorial  Africa, 
with  the  same  intent  of  friendship,  grasped  hands  and  rapped 

Bwn  breasts.  All  these  gestures  meant  that  the  heart  was 
,"  perhaps  poetically  then  it  beat  in  sympathy.  The  Fue- 
as  a  greeting  of  friendship,  pat  their  own  breasts,  conclud- 
threo  hand-slaps  given  at  the  same  time  on  the  breast  and 
>f  the  friend,  then  bare  their  own  bosoms  for  a  return  of 
voB  siaps.  A  Texan  tribe,  in  1G85,  expressed  friendship  by  laying 
their  hands  on  their  hearts,  and  evidently  expected  La  Salle's 
party  to  respond  in  the  same  manner,  which  was  done.  A  Ha-va- 
iu-|>a{,  of  Arizona,  grasps  the  hand  of  a  friend  on  meeting,  mov- 
tho  hand  up  and  down  in  time  to  the  words  of  his  greeting; 
as  ho  lots  it  go,  lifts  his  own  hollow  palm  toward  his  mouth, 
1,  with  a  sudden  and  graceful  motion,  passes  it  down  over  his 
heart.  Here,  in  addition  to  the  concluding  emphasis  connected 
with  the  heart,  there  is  a  motion  which  might  be  mistaken  for 
hand>kissing,  and  also  the  nearest  approach  to  "  shaking "  the 
hand  among  savages  or  barbarians  which  has  been  accurately 
reported.  But  to  beat  the  time  of  a  rhythmic  formula  is  very 
different  from  the  English  pump-handle  shake,  even  when  it  was 
Lleas  hideous  than  the  last  "  fad  "  with  the  raised  elbow,  and  its 
l^fetent  is  the  very  opposite  of  Mr.  Spencer's  struggle. 
^"  Two  of  the  special  signs  for  "  good  "  in  the  sign-language  of 
'  thft  Indians  may  bo  mentioned  as  in  point.  Hold  the  extended 
nd,  back  up,  in  front  of  and  close  to  the  left  breast,  fin- 
..^.^.-nded,  touching,  and  pointing  to  left  (index-finger  usually 
•gainst  the  breast  in  this  position) ;  move  the  hand  briskly, 
well  ont  to  front  and  right,  keeping  it  in  the  same  horizontal 
^jilane.  Concept,  "  Level  with  the  heart."  Or  pass  the  opened 
^^■ght  band,  palm  downward,  through  an  arc  of  about  ninety 
^Hegrees  from  the  heart,  about  two  feet  horizontally  forward  and 


Tb*  faapertaat  mystie  ageaej  of  ■£-««  ]ms  tefavc  bMB  BoticeJ 
iaeo— rtioa  with  A>  hmad^gmgL  It  is  too  large  «  topk  to  b* 
BOir dw^ apon;  l»it  aooa  urimplM  b»7  be  ^Tcn  of  its  imae- 
diste  conoectioa  with  safaitaiioB.  Aitmg  tlt»  Jfaasi,  ^Ittng 
itbognatestgood-irinudflwlieBtof  wiflbaL    Btabi 

I  place  of  the  oompliments  oi  Qte  woti.  Tliej  ^lit  wlten  thcf 
meaty  and  do  the  came  on  parting.  In  aome  of  the  Sooth  6* 
falixla  tliej  ipii  onEi.\ihe^aaDd^  ^a&.  ^<£q.  rc&i  ^2hA  face  of  the  ooB- 
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^pliroented  peraon.  Schweinfurth  says  of  the  Dyoor  that  mutiial 
■  apittiug  betokened  the  most  affectionate  good-will. 

Tho  inhabitants  of  Hainan  gracefully  greet  a  gnest  by  extend- 
ing the  arms,  the  hands  open  with  the  finger-tips  touching,  or 
nearly  so,  and  drawing  them  inward  with  an  inviting  motion. 
They  bid  farewell  by  extending  tho  open  hands  with  the  palms 
upward  and  slightly  inclined  outward,  in  a  movement  as  if  hand- 
ing the  friend  on  his  waj'.  In  arctio  America  there  is  a  queer 
example  of  returning  a  kiss  for  a  blow.  A  stranger  coming  to 
tho  village  is  regaled  with  chant  and  dance,  after  which  ho  folds 
his  arms,  and  the  head  Ancoot  hits  him  as  hard  as  he  can  on  the 
check,  often  knocking  him  down.  The  actors  then  change  parts, 
and  tho  visitor  knocks  him  in  the  same  way,  after  which  they 
Idas  (probably  on  the  cheek,  but  not  described),  and  the  ceremony 
hi  over. 

In  this  connection  the  supposed  hand-kissing  struggle  to  ex- 
plain the  hand-grasp  may  again  be  mentioned  with  an  additional 
criticism.  The  hand-grasp  was  common  among  those  peoples  of 
the  world  who  now  use  it  in  greeting  before  altruism  had  made 
so  much  progress  as  to  reverse  many  of  tho  old  conventions  of 
precedence. 

After  examination  of  the  whole  subject  there  appears  to  be 
signiflcance  in  the  connection  before  suggested  between  the  offer- 
ing of  the  unarmed  hand  and  the  strictly  military  salute  with 
sword,  rifle,  and  cannon.  They  all  disjilay  temporary  defeusoless- 
ii«as,  though  not  now  through  fear,  but  the  reverse — trust  and 
confidence — and  they  are  always  returned  with  rivalry  only  in 
the  demonstration  of  amity.  This  is  but  one  instance  to  prove 
that  militancy  is  not  a  mere  incarnation  of  evil  and  drag  upon 
civilization.  Spencer  accuses  it  of  paralyzing  humanity  through 
fear,  of  originating  deception  and  lies,  and  of  antagonism  to  jus- 
tice and  mercy.  But  militancy  has  shown  a  most  interesting  and 
instructive  evolution  within  itself.  Modern  armies,  by  the  edu- 
cation and  discipline  enforced,  furnish  to  the  world  perhaps  as 
large  a  number  of  really  valuable  men  as  they  cost. 

It  will  be  noticed  that  in  proportion  to  advance  in  civilization 
and  culture,  gestural  salutations — as  is  also  true  of  the  verbal — 
are  exchanged  or  returned,  thus  denoting  a  mutual  sentiment  or 
sympathy.  A  gesture  of  greeting  is  now  seldom  made  exclu- 
sively by  one  class  to  be  merely  received  by  another,  but  meets 
with  reciprocity,  though  often  in  abbreviation.  It  is  not  con- 
tended that  the  most  degrading  theory  of  the  origin  of  some  of 
the  gestures  treated  of  may  not  be  correctly  applied  to  some 
tribes  and  regions,  though  it  is  suggested,  from  the  information 
given  by  sign-language  and  from  many  compared  facts,  that 
among  other  peoples  those  gosturea  originated  in  different  and 
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independent  concepts.  But  if  cowardice  and  ^!;I<•^••-:^'""*«  "uToUie 
true  and  only  explanation,  Etill  more  pointed  v  Icawn 

taught  by  the  modem  general  exchange  uf  tho  bttUiu  courteooa 
action  between  strong  and  weak,  rich  and  poor. 

The  history  of  salutations  does  not  directly  show  tho  contest 
of  good  and  evil  or  of  any  princifjlos,  but  it  illuBtratea  the  tran- 
sition from  egoism  to  altruism.  Whatever  was  a  castom,  men 
considered  to  be  right,  while  it  lasted.  Men  have  not  at  any  time 
chosen  between  industrialism  and  mi''  '  '  '  i  eTolutioa 
has  proceeded  in  iudustriuUsm  and  mii  >e8  aiolso 

in  peoples,  who  have  advanced,  though  slowly  and  with  gtumblei, 

from  lower  to  higher  pianos  of  culture,    p-'"  -:-  -    — '■ nta 

affected  their  earliest  conceptions  and  prai.  T 

delayed  their  march.    Those  peoples  who  have  reach'  v 

tjon  and  enlightenment  can  still  find  the  representative.,  v.  ...tir 
early  greetings  among  remote  savages,  and  perhaps  trace  som«  of 
the  salutations  above  mentioned  to  subhuman  ancestors.  AgM 
before  the  great  poet  wrote,  tho  human  race  obeyed  tho  precept,  j 

"Move  npward,  working  oat  the  bvost, 
And  let  the  S|>e  ond  tiger  die." 

KOTC — A  almriar  ctudy  of  Tcrbol  ulntatioM,  inculcating  thr  Mune  tenoea  ■•  the  fn» 
«nt  article  on  gMtantl  gTC«UD§;s,  hu  bc«n  publiflbed  by  the  uin«  aultuir  U  tha  * 
AAtliropologist  (or  July,  1890,  under  tbe  title  of  Cuitom*  of  Courtai^. 
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Br  JOHN  H.  OB0WAY, 
rBorsscoR  or  jltflixu  ouuiunir  IS  TVLAav  exmanrr  «y  viKiat^M±. 

IT  is  a  matter  of  common  observation  that  ahnt  body  ■•'.r.tJnq 
ally  gives  off  its  heat  to  things  around  it,  until  at 
giver  and  tho  receivers  all  come  to  a  common  t«?mpcrat  - 

gradual  equalization  may  be  brought  about  in  thrc^    .... ..-l; 

ways:   In  tho  first  place,  heat  is  thrown  off  in  every  poamble 
direction  from  every  point  of  a  heated   I     '      "         '  »11 

radiation.    Secondly,  when  air,  water,  or       ,  in 

contact  with  a  hot  surface  that  is  not  directly  over  it,  the  tondfc- 
ing  particles  bee  -  .•   ^  .         ,  ,  ^  ^j^^ 

place   to  others.  .      .  .  .  fwrivfl 

particles  of  a  Huid  is  called  convection.    In  the  third  p  a 

a  solid  substari  '  icod  agair -^     — ^'    _    .•  .  i  ; -i    . 

turo,  its  neaVr  arewnr 

heat  rocoivod   to  those  i  A 

again,  aharo  thoir  gain  Wiiu  wt.>.-»}  u^  ^ 
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iTie  outer  surface  heats  whatever  is  in  contact  with  it. 
:h  conveyance  of  heat  from  particle  to  particle,  without  sen- 
sible motion,  is  termed  conduction. 

Strictly  speaking,  according  to  modern  theory,  radiant  heat 

Iifl  a  peculiar  kind  of  undulation  communicated  to  a  supposed  ex- 
ceedingly subtile,  all-pervading  ether ;  and  conduction  is  an  oscil- 
ption  of  the  molecules  of  the  conductor  itself.  But,  though  wo 
■o  longer  consider  heat  to  bo  a  substance,  it  is  convenient  to  use 
Dio  old  terms  figuratively  in  describing  the  phenomena.  Just  as 
iro  Htill  say  the  sun  rises  and  sets,  though  it  is  the  earth  that 
moves. 

When  we  sit  near  an  open  fire,  we  are  warmed  by  radiation 
through  the  intervening  air,  while  the  air  itself  is  heated  by  con- 
tact with  the  firo  and  passes  up  the  chimney.    So  radiation  and 
^fconvection,  or  radiation  and  conduction,  may  go  on  at  the  same 
^Bimo,  and  when  cooling  takes  place  it  is  not  always  easy  to  tell 
^Bow  much  of  the  effect  ia  duo  to  each  of  the  causes  respectively. 
^^DOnee,  substances  that  are  put  around  hot  bodies  to  retard  the 
Hmbange  of  temperature  are  often  called  indiscriminately  non-con- 
dootors,  though  in  fact  they  may  act  partly  by  preventing  con- 
^wection  or  by  intercepting  radiation.     Practically,  indeed,  it  is  of 
^Blttle  consequence  to  decide  exactly  how  the  loss  of  heat  is  pre- 
^P^ented,  but,  in  the  full  study  of  retentive  coverings,  we  must  not 
^^Itogethor  lose  sight  of  the  distinction  between  mere  conduction 

and  general  transmission, 
^ft     It  is  a  matter  of  much  interest  as  well  as  of  economical  im- 
^ftortanco  to  find  out  what  substances  are  most  suitable  to  keep 
^Kot  b<)dios  warm  and  cold  bodies  cool ;  and  several  methods  have 
^|b|k|l  devised  for  making  either  absolute  or  comparative  trials. 
^^Hwr  due  consideration  of  the  plans  used  by  different  experi- 
menters, the  writer  has  adopted,  for  the  many  determinations 
which  he  has  had  occasion  to  make,  an  apparatus  which  may  be 
arranged  in  three  different  ways :  First,  a  short,  cylindrical  me- 
tallic veaael,  with  the  flat  ends  vertical,  is  kept  at  a  constant  high 
umperature  by  a  continual  current  of  steam  or  hot  water  passing 
at  the  bottom  and  out  at  the  top.     The  non-conductor,  of  a 
liar  thickness,  say  one  inch,  is  applied  to  one  of  the  flat  faces 
the  heater.    The  other  surface  of  the  covering  is  in  contact 
ilh  a  thin  brass  box,  or  calorimeter,  filled  with  a  known  quan- 
of  water  to  receive  the  transmitted  heat.    The  number  of  do- 
which  the  water  is  raised  in  an  hour  gives  a  definite  meas- 
of  the  amount  of  heat  that  the  covering  allows  to  pass  I 
through. 

t  Secondly,  in  trying  liquids  or  air  for  their  conducting  power 
is  desirable  to  get  rid  of  convection  by  heating  from  above,  so 
at  the  hottest  part  of  the  fluid  shall  be  and  remain  at  top. 


icK  • -««FT  esU  IbIt 
only  •  devUe  wsQ  mti 


rWfllcea  to  prvTflii 
tiMt  Mk  icA'piteker  or  * 
no  filling  bettreen.    And  w 
'  h«  f  oDowiBg :  "^ 
and  pnetiei]  ma  as  CB*  «r  tbi  bat 
nf  liAAl,"    But  it  sboQld  be  ranembered  IImI  LapriaaixBieat 
r '  r.loM  oooflnaiMBl.    TIm  air  nost  bo  fatt«nd  w  thttt 


Ndw,  if  wo  flII  tbo  trpmce  in  otlwr  Uie  first  or  the  aeecod  apf^ 
rnfiiM  w!t}i  HoUon  or  fine  wool,  we  dull  Sad  tli*  trMinwiwaop  em 
}<'NM  MiHii  witli  itUIl  air.  And  jet  the  fibroos matter  aaj aetoaDy 
|i>"«n|iy  iiiily  It  iiundrodth  part  of  the  space  which  it  apparently 
"In,  nml  dm  flboru  win  touch  the  heat«d  snrfac--  '■'■■'  ^-'^ 
y  in  A  fnw  point*.  Therefore  the  specific  coo.: 
*'  very  little  to  do  with  tJ. 

know  not  jjreclsely  wha'.  .. 
>r  of  MiH  Miilld  matter  of  cotton  may  be,  for  we  can  ao( 


destroy 
I'ooda 


ar- 


vnd  expel  i 

>  »rti  two  thirds  a«  donso  a«  i 

'im  of  the  dry,  hard  woods,  hcavj  tauu^u  ut  i 
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wator,  \rtts  found  to  have  about  four  times  the  transmitting 
of  loose  cotton.  Were  the  transmission  due  to  the  sub- 
i  of  the  fibers  themselves,  it  ■would  bo  increased  by  packing 
more  in  the  same  space.  But,  in  fact,  it  is  found  that  it  is  some- 
what dimiaishod  by  moderate  crowding. 

It  would  ajipoar,  then,  that  the  efficiency  of  light  non-conduct- 
mast  bo  owing  mostly  to  the  imprisoned  air  which  really  oc- 
11  but  a  small  fraction  of  the  space ;  and  the  stiller  the  air 
i  lio  better  is  the  effect. 
Of  course,  the  amount  of  friction  which  fibers  can  oppose  to 
tho  motion  of  the  entrapped  fluid  depends  on  their  minute  struct- 
ure and  arrangement.  Thus  in  cotton  they  are  long,  flat,  twisted, 
irregular  in  breadth,  and  variously  bent.  And  as  to  fineness,  it 
waa  found  by  counting  and  weighing  sofne  Sea  Island  cotton 
Hbont  averaging  about  an  inch  and  a  half  in  length,  that  it  would 
I  seventeen  thousand  to  weigh  a  grain.  Wool  is  scaly  and  very 
ily.  Down  is  made  up  of  flat  threads  with  innumerable  short, 
>8e  branches.  The  heads  of  the  common  cat-tail  ( Typha  latifolia), 
rhich  make  a  good  non-conductor,  consist  of  brown  seeds,  each 
iving  a  stalk  with  very  spreading  branches.  Tho  seeds,  with 
leir  appendages,  are  so  very  fine  that  eight  hundred  of  them 
jh  only  one  grain.  They  may  well  float,  as  each  one,  for  its 
{lit,  i>ri^souts  a  very  extensive  surface  to  the  air  ;  and,  for  the 
same  roason,  in  mass  they  serve  to  keep  the  air  stagnant. 

Ground  cork  and  some  other  barks,  and  the  sawdust  of  tho 
>ft  woods,  as  well  as  the  charcoal  made  of  these  substances,  are 
ury  good  retainers  of  heat.  Lampblack  also  works  well.  When 
jft  thing  to  be  kept  hot  is  at  a  very  high  temperature,  some  light, 
jcombustiblo  powdors  are  very  suitable.  Among  tho  best  of 
'.  are  fossil  meal  and  the  calcined  magnesia  and  magnesium 
rbonato  of  the  druggists.  Fossil  meal  consists  of  the  silicioua 
skeletons  of  microscopic  vegetables,  called  diatoms,  exceedingly 
Tarioos  in  shape  and  size,  the  very  largest  of  them  hardly  reach- 
ing the  length  of  the  hundredth  of  an  inch.  It  is  found  abun- 
dantly in  some  peat  meadows  and  in  the  bottoms  of  ponds.  Both 
fossil  meal  and  magnesium  carbonate  have  been  largely  used  in 
rering  steam-pipes. 

Obviously,  when  tlje  same  light  substance  is  tried  in  both  the 
apparatus  above  mentioned,  and  the  results  dif- 
li  ving  to  the  inability  of  the  substance  to  hold  the 

Bolodod  air  still  in  the  first  arrangement.  80  powdered  plum- 
j,  or  black  lead,  which  is  very  slippery,  shows  nearly  twice  as 
incli  tranemissive  power  in  one  case  as  in  tho  other.  Loosened 
asbestuB  fiber  also  lets  through  about  twice  as  much  heat  in  the 
rertical  arrangement  as  in  the  horizontal.  Yet  this  fiber  may  bo 
•plit  up  exceedingly  fine ;  but  the  great  difforenco  in  its  behavior 
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as  compared  with  cotton  or  \too1  must  bo  owing  ni'  ■'    ' 
own  greater  specific  conducting  power  than  to  i  n 

and  inelasticity  of  its  fibers.  It  has  too  slight  ft  hold  wn  thv  i»- 
cluded  air.  The  more  finely  shredded  it  is  the  bolter  it  works; 
b\it  our  experiments  have  proved  that  it  is  not  to  be  recommmtdtd 
as  a  non-conductor.    And  yet  a.sbestns  is  oft  ^  as  thou^^ 

its  excellence  in  this  respect  were  unque-  :    .     iit,  becsuB 

this  wonderful  mineral  is  very  useful  in  many  ways  by  reaaoaef 
its  incombustibility,  it  does  not  follow  that  it  '  <icTO» 

tue  in  its  other  relations  to  heat.     Asbeatus  pa;  ,  ta  heat 

somewhat  better  than  the  loose  fiber ;  but  a  great  nuuiy  lay«n 
must  be  put  together,  and  then  the  virtue  is  '  iiicttus  co«« 

mensurate  with  the  cost.     It  is  sometimes  '-ndvd  M  • 

suitable  article  to  put  between  floors  to  i>revent  the  spreading  tH 
a  possible  fire ;  but  those  who  propose  it  for  this  use  E«em  to  over- 
look  the  fact  that  the  eflBciency  of  non-conductors  is  nearly  pnv 
portional  to  their  thickness,  and,  though  an  inch  might  be  of  soow 
serN-ice,  one  fiftieth  of  an  inch  can  do  very  little  good. 

Fibrous  matters  and  powders  in  the  loose  state  aro  somewhat 
troublesome  to  confine  in  the  form  of  cov  !'^T 

are  sometimes  cousolidate<i  into  sheets  m   _ .  ...  be 

handled  without  brealcing  and  applio<l  easily.  Hair-fcU.  which  fai 
miwlo  in  thick  sheets  from  the  hair  which  tanu'  '    m 

hides,  is  cheap  and  is  very  serviceable  when  the  hia  b- 

ing.  Paper  pulp  has  been  formed  into  very  thick,  hollow,  half 
cylinders  to  put  around  stem  ^"    '  of  magnenimi 

and  fossil  meal  cohere  when  i  dy  oompmaed, 

and  they  may  be  made  into  slabs  with  the  addition  of  a  very 
small  percentage  of  hair  or  asbestns  to  give  t       >  Such  a 

paste  may  be  plastered   directly  on  steam  pii  r«  and 

allowed  to  dry,  the  fiber  serving  to  prevent  cracking ;  but  the 
greater  compactness  of  light  materials  so  consolidated  ren 
them  less  effective,  especially  when  a  heavy  cementing  cubst' 
is  added,  like  clay  or  plaster  of  Paris. 

Of  non-conducting  Bubstances  that  aro  already  in  thA  c.v,.'\ 
form,  the  light  woods  are  often  used  advantageously.     It 
be  noticed  that  most  of  them  conduct  heat  mil  u    ;h<.- 

grain  than  across  it.     Thus  a  cross-section  e:    .-  •.•?.,  or 

yellow  poplar,  was  found  to  transmit  heat  nearly  twir©  •*  fast  n 
board  of  the  same  thick;  r     - 

ve  and  hard  to  get  in  L...-    , ,._::.. 

wood,  as  it  is  lighter  and  more  elaMlc  and  doe«  not  abeorb  waler. 
V  h  b«tt««  Uum  thoM 

th_^  .       .  _.    ___  .        .        ry. 

The  presence  of  moistTtr«  in  a  non-conductor  grw  rt 

ita  osefolnGM,  as  evory  one  knows  who  has  attdBpte.: 
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y  with  a  damp  cloth.    Count  Rumford,  who  long  ago  did 
valuable  work  in  the  experimental  study  of  heal,  coQcladed 
t  fluids  have  no  conducting  power  at  all,  but  transmit  heat 
by  convection ;  and,  accordingly,  water  is  still  sometimee 
oken  of  as  an  exceedingly  poor  conductor.    But  later  investi- 
lora  have  disproved  the  correctness  of  that  idea.    Our  own 
ials  show  that,  when  convection  is  obviated,  water  transmits  in 
given  time  six  times  as  much  heat  as  hair-felt  of  the  same 
ickncss,  and  nearly  eight  times  as  much  as  still  air.    Others 
ve  found  that  bisulphide  of  carbon  and  ether  transmit  heat 
en  better  than  water;  but  most  liquid  substances  are  slower 
conductors.    Thus  it  takes  more  than  twice  as  long  for  a  given 
amount  of  heat  to  pass  through  cotton-seed  oil  or  lard  oil  as 
through  water. 

As  to  the  gases,  some  physicists  seem  to  have  proved  that  heat 
through  air  more  readily  than  through  a  vacuum,  while 
drogon  has  six  times  as  much  transmissive  power,  and  carbonic 
id  half  as  much  as  air ;  but  none  of  them  used  apparatus  that 
would  give  absolutely  certain  results. 

To  show  more  clearly  the  retentive  power  of  various  sub- 
stances, we  subjoin  the  following  table,  in  which  the  first  column 
of  figures  shows  the  net  percentage  of  solid  matter  in  a  given 
lace.  The  second  column  of  figures  gives  the  number  of  English 
its  of  heat  transmitted  in  one  hour  through  one  square  foot  of 
e  covering  one  inch  thick,  the  average  difference  of  temperature 
tweea  the  heater  and  the  water  in  the  calorimeter  being  100° 
,  By  the  English  unit  of  heat  is  meant  as  much  heat  as  will 
the  temperature  of  one  pound  of  water  1°  Fahr.  Of  course, 
lesoiallcr  the  number  in  the  last  column  the  better  is  the  sub- 
staaoe  for  keeping  a  body  warm  or  cold. 

In  some  of  the  experiments  the  source  of  heat  was  steam  at 
310"  Fahr.  In  the  others  a  stream  of  water  at  about  170°  Fahr. 
was  kept  running  through  the  heater. 

It  ifl  plain  that  in  choosing  non-conductors  for  practical  serv- 
we  should  take  into  account  something  more  than  their  heat- 
Uining  power.  Thoy  should  be  of  materials  that  are  abundant 
d  cheap;  clean  and  inodorous;  light  and  easy  of  application; 
it  liable  to  become  compacted  by  jarring,  or  to  change  by  long 
ng;  not  attriictive  to  insects  or  mice;  not  likely  to  scorch, 
char,  or  ignite  at  the  long-continued  highest  temperature  to  which 
they  may  bo  exposed ;  not  liable  to  spontaneous  combustion  when 
y  soaked  v,nth  oil;  not  prone  to  attract  moisture  from  the 
nd  not  capable  of  exerting  any  chemical  action  on  surfaces 
which  they  are  placed  in  contact.  There  is  no  one  thing 
xtih  combinut  all  the  desirable  good  qualities,  but  there  is  a 
^osidoniblo  range  of  substances  which  fulfill  most  of  the  roquire- 
TOb'zxxrm.— 44 
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ments.    For  stf^am-pipes  there  have  been  mr' 
able  coverings  in  the  market    Bat  one  ahotil 
allowanoe  the  representations  of  dealers,  wiio  sot 
to  A.'  .,■■"■  '       "  .  •  ■,    V.  ,  '  '    ■ 

XID' 

ib9  most  profit  raxlior  than  that  which  it  meet  ei: 
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ON  vOdu-worship. 


Bt  Qoir.  tLuoB  A.  B.  KT.I.lfi. 
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im  SPENCER  ST.  JOHN'S  book  Hayti,  or  the  Black  Repub- 
lic, brought  prominently  before  the  English-speaking  peoples 
the  Old  and  New  Worlds  the  subject  of  the  so-called  vaudoux 
•  voodoo  worship  which  prevails  in  the  island  of  Hayti-Santo  Do- 
lingo  ;  and  the  numerous  articles  published  from  time  to  time  by 
[r.  Q.  W.  Cable  in  Harper's  and  the  Century  Magazines  have 
^own  us  what  the  "  voodoo-worship  "  in  Louisiana  is  like ;  but, 
as  neither  of  those  two  authors  has,  apparently,  had  any  personal 
acqaaintaace  with  that  part  of  the  west  coast  of  Africa  from 
which  v5du  is  derived,  they  have,  very  naturally,  been  unable  to 
more  than  describe  it  as  they  found  it  on  this  side  of  the  At- 
lantic. They  have  been  unable  to  tell  us  to  what  language  the 
_Wonl  r<5du  belongs,  what  it  means,  and  what  the  various  practices 
rhich  in  Hayti  and  Louisiana  are  roughly  grouped  together 
tlie  designation  of  vaudoux-worship  really  are.  I  fancy  I 
collect  an  article,  but  by  whom  written  I  can  not  remember, 
in  which  the  writer  derived  the  word  vaudoux  from  Pays  de  Vaudj 
1,  as  some  light  seems  to  bo  required  on  the  subject,  it  is  here 
iposcd,  though  now  perhaps  rather  late  in  the  day,  to  give  it. 
The  word  vOdu  •  belongs  to  the  Ewe  language,  which  is  spoken 
on  the  Slave  Coast  of  West  Africa,  between  the  river  Volta  on  the 
west  and  the  kingdom  of  Porto  Novo  on  the  east,  and  extends  in- 
I  as  far  as  is  yet  known,  about  one  hundred  miles.  It  is  de- 
from  the  verb  vO — to  inspire  fear — and  is  used  in  just  the 
^me  way  as  English-speaking  people  use  the  word  "fetich" — 
iat  is  to  say,  it  is  used  as  a  descriptive  noun  "  god,"  and  also  as 
an  adjective  in  the  sense  of  sacred  or  belonging  to  a  god.  Thus 
any  native  god  may  be  described  as  a  vOdu,  and  his  image,  para- 
phernalia, and  sacred  tract  of  bush  called  v5da.  A  priest  is 
termed  vOdu-no — "  He  who  stays  with  the  vMu."  The  word  is 
not  an  epithet  of  any  particular  god,  it  is  a  general  term ;  and  it  is, 
lerefore,  incorrect  to  say  that "  it  is  the  name  of  an  imaginary 
ing  of  vast  supernatural  powers  residing  in  the  form  of  a  harm- 
ntake."  No  doubt  the  python-god,  worshiped  by  the  inhab- 
of  the  southeastern  districts  of  Ewe  territory,  may  very 
Btly  be  described  as  a  vSdu ;  but  it  is  not  more  a  vSdu  than 
Mbioso,  So,  Legba,  Bo,  Hunti,  Wu,  and  the  other  gods  of  the 
Ew»  pantheon.  The  expression  "  vSdu-worship "  means,  then, 
'god- worship,"  which  is  a  rather  comprehensive  term. 


*  Hm  flr««k  riroiinfl*!  hure  Indimteii  k  bighlj  nual  iotooation.    The  m,  m  in  ill 
ttm  AMaa  Ungnagei,  U  prooounoed  Uka  oo  in  English. 
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VCdu  worship,  in  so  far  as  it  relates  to  the  worship  of  a  snake, 
I  was  undoubtedly  introduced  into  Hayti  by  slaves  from  Whydoh 
and  Ardra,  or  Allada.  Moreau  de  St^  Mt-ry,  an  old  author  who  de- 
scribed Hayti  while  it  was  still  a  French  colony,  and  who  is 
quoted  by  Sir  8.  St.  John  and  Mr.  Cable,  distinctly  says  it  wis 
introduced  by  the  "  Aradas  " ;  and  it  is  only  in  the  neighborhood 
of  those  two  old  kingdoms  that  python-worship  is  to  be  found  on 
the  Slave  Coast  at  the  present  day.  Whydah  and  Ardra  were,  at 
,  the  beginning  of  the  eighteenth  century,  two  small  states  situ- 
ated near  the  southeastern  comer  of  Ewe  territory.  Whydah, 
which  had  a  sea  front  of  some  thirty  miles,  extended  inland  about 
seven  miles,  its  northern  boundary  being  a  lagoon  which  ran  east 
and  west  just  beyond  the  town  of  Savi,  called  Xavier  by  old 
writers.  Ardra,  or  Allada,  lay  inland  of  Whydah,  and  extended 
as  far  northward  as  the  marshy  belt  called  the  Ko — that  is,  to 
about  thirty-five  miles  in  a  straight  line  from  the  sea.  Its  capital, 
Ardra  or  Allada,  formerly  a'  large  and  populous  town,  is  now  a 
miserable  village,  with  a  population  of  some  three  hundred  souls. 

The  inhabitants  of  these  two  kingdoms  were  essentially  com- 
mercial, and  acted  as  middle-men  between  the  inland  tribes  and 
the  Europeans  who  frequented  Whydah  in  their  ships.    Of  these 
interior  tribes,  Dahomi,  about  1625,  became  the  most  prominent^: 
It  gradually  subjugated  the  surrounding  peoples,  and,  in  1723, 
Guadja  Trudo,  the  then  King  of  Dahomi,  was  sufficiently  powe 
ful  to  demand  of  the  Ardras  a  right  of  way  and  free  traffic 
the  sea.    The  Ardras  refused.     The  Dahomis  invaded  their  terri' 
tory  in  1724,  defeated  them  in  a  great  battle,  and  the  kingdom  of    i 
Ardra  was  at  an  end.    Three  years  later,  in  February,  1727,{fl 
Guadja  Trudo  made  a  similar  demand  upon  the  Whydahs ;  the  H 
king  of  the  latter  also  refused  compliance :  his  territory  was  at 
[once  invaded  and  the  kingdom  overthrown.    These  two  invasions 
fix  for  us  the  date  at  which  snake-worship  was  introduced  into 
Hayti ;  for  thousands  of  Ardras  and  Whydahs,  prisoners  of  war, 
were  sold  to  the  slave-traders  and  shipped  across  the  Atlantic 
For  a  good  many  years  before  the  downfall  of  these  kingdoms 
Whydah  had  been  the  chief,  probably  the  only,  slave  emporium 
of  the  Slave  Coast,  and  large  numbers  of  slaves  had  thence  been 
exported ;  but  these  earlier  slaves  had  not  been  Ardras  and  Why- 
dahs, among  whom  alone  the  python-worship  prevailed;  they 
were  Mahis,  and  members  of  the  various  small  tribes  which  had 
been  defeated  by  Dahomi,  and  whom  the  people  of  the  two  sea- 
board kingdoms  had  bought  from  the  latter  to  sell  to  the  white 
men. 

It  was,  then,  the  war  captives  taken  at  the  conquest  of  Anira 
and  Whydah  who  brought  both  the  word  v5du  and  the  snake- 
worship  into  Hayti  •,  aivA.  \t  W.  'Vici  b^?i^  Vq'w  It  is  that  the  otLor 
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lands  are  at  the  present  day  free  from  every  trace 
the  ctdt,  the  explanation  is  ready.  The  English  supplied  their 
colonies  with  slaves  from  their  forts  on  the  Gold  Coast,  and  the 
great  majority,  so  great  as  to  comprise  almost  all  the  slaves  im- 
portod  into  the  British  West  Indies,  were  what  were  called,  in  the 
jargon  of  the  slave  trade,  Coromantees,  a  designation  which  was 
a  corruption  of  the  name  of  a  town  called  Acromanti,  situated 
_eome  fifteen  miles  to  the  east  of  Cape  Coast  Castle,  and  where  the 
st  English  fort  on  the  Gold  Coast  was  built.  These  Coromantees, 
members  of  tho  Tshi-speaking  tribes — the  Ashantis,  Denkeras, 
cims,  Assina,  Fantis,  etc. — were  noted  for  their  superior  physi- 
strength,  and  for  their  ferocity  and  rebellious  disposition, 
ivo  rebellion  in  the  British  West  Indies,  from  the  first  ia 

\  in  1690  to  the  last  in  1831  in  the  same  island,  was  a  rebel- 

jtpn  of  Coromantees ;  and  their  dangerous  character  was  so  well 

lown  that  other  nations  did  not  care  to  purchase  them.    Tho 

syal  African  Company  had  a  treaty  with  Spain  by  which  it  un- 

jk  to  supply  tho  Spanish  colonies  with  Eboe  or  Ibo  slaves  from 

oltaof  the  Niger,  who,  though  of  inferior  physique,  were  pre- 

on  account  of  their  docility;  and  tho  French  obtained  their 

I  principally  from  Whydah,  though  partly  also  from  Senegal. 

the  great  mass  of  Ardras  and  Whydahs  were  shipped  to 

16  French  West  India  Islands,  and  no  doubt  the  snake  cuU  was 

itroducod  into  Martinique  and  Guadeloupe  as  well  as  into  Hayti. 

such  vOdu  or  "  fetich  "  practices  were,  however,  sternly  sup- 

ised  by  tho  planters,  partly  because  they  themselves  feared 

,  and  had  a  superstitious  belief  in  their  power  for  evil,  but 

sipally  because  it  was  by  their  means  that  the  more  restless 

!id  uncontrollable  slaves  instigated  their  more  docile  brethren  to 

There  was  the  religious  element  at  the  bottom  of  every 

ik,  and  consequently  all  v5du   practices  were  forbidden 

Jer  heavy  penalties.    But  such  superstitions  die  hard;  and 

;h  we  do  not  now  hear  of  any  vodu-worship  in  Martinique 

"Juadeloupe,  yet  it  is  probable  that,  if  the  negroes  of  those 

lands  had  succeeded  in  achieving  their  independence,  we  should 

|nd  it  in  as  full  vigor  there  as  we  do  now  in  Hayti. 

At  the  date  of  the  overthrow  of  Ardra  and  Whydah,  Lonisi- 
I  a  French  possession,  colonized  by  the  French  Mis- 
upany;  so   we  might  reasonably  suppose  that  some 
ig  slaves  were  introduced  there  also,  though  it  seems 
colonists  obtained  a  great  many  from   English  slave- 
But  in  1809  a  large  number  of  French  planters  with 
ieir  slaves,  who  in  consequence  of  the  insurrection  in  Hayti  had 
)Ogbt  refuge  in  Cuba,  were  compelled  by  the  outbreak  of  war 
9tween  France  and  Spain  to  quit  their  asylum,  and  landed  in 
Kew  Orleans.    There  were  about  five  thousand  eight  hundred  in 


THE  POPULAR  SCIENCE  MONTSLT. 

ftn,\rhit.  '   rtoes,  and  slaves, .' 

into  Loin  iie  word  vMu  am; 

That  the  Ardra  and  Wbydah  slaves  shoold  have  claog  mora 

jnaciously  to  the  wonship  of  their  enake-god  than  to  that  of  tlx 
Other  deities  of  their  native  country  is  explained  by  the  fact  tlui 
the  python-god  was  the  national  god.  According  to  exirting  tra- 
dition, the  people  of  Whydah  advanced  the  python  to  the  dignity 
of  their  chief  tutelary  deity  on  account  of  the  signal  KiTioes  i) 

mdered  when  they  were  attacked  by  some  powerful  foe.    Ovet* 

•"'whelmed  by  superior  numbers,  they  were  giving  way  io  erery 

direction,  when  adl   at  once  the  python-god    appe&rtid  in  th« 

jroken  ranks,  caressed  the  warriors  with  his  he  tod 

ispired  them  with  new  courage;  so  that, when  i;..    ......  ^■.-.v^'i 

raised  the  god  on  high  at  arms'  length,  and  showed  him  as  a  guar- 
antee of  victory,  the  Whydaha  ruehed  forward  in  a  frenxy  of  En- 
thusiasm, swept  back  the  foe  and  utterly  routed  him.  It  was  an 
account  of  this  service,  says  the  tradition,  that  the  Whydah* 
built  at  Savi  an  elaborate  temple,  in  which  the  priHsts  profaMed 
to  keep  the  very  snake  who  had  brought  them  victory.  So  confi- 
dent were  the  Whydahs  in  the  power  of  thoir  god  that, «»  ' 
approach  of  tho  invading  Dahomi  army  in  17^7,  instwu]    ' 

;ntrating  their  forces  at  the  lagoon  to  the  north  of  Savt. 
was  only  fordable  at  one  point  and  on  a  narrow  front,  and 
might  easily  have  been  held   against  superior  nun-^ 
remained  quietly  at  home  and  confided  tho  defence  ■ 
which  they  placed  on  the  southern  bank.    The  D; 
covered  this,  crossed  the  lagoon  without  oppofeiv.-.. 
python,  and  captured  Savi. 

The  Dahomis  treated  the  sn: 
stroyed  the  temple  at  Savi,  but  thi ,.  —  ...  ,  .  . 
and  the  remnant  of  the  Wli y<lah8  who  escaped  the  elaaghtcr 
the  conquest  continued  it,  with  the  remil* 
a  century  or  so  the  more  southern  Dnhon 
themselves.    Some  fugfitives  from  Ardra,  who  fled  In  tha 
^trard  and  founded  the  kingdom  o*"  ~     '     "'  *     -r»a« 

ras  then  called,  established  the  i 
with  Agweh  and  Little  Popo  to  the  wont,  to  which  the  chU  hu 

ithin  the  last  half--  ^'.d  from  Whydah,  «»  ihe  «>nly 

Snes  in  which  python  ^       .vails. 

The  name  of  the  python-god  is  DaJSh-gV 

7?>i,  life).    He  is  tho  gi  '     "  -'-'sdom.  to  wl,'  i 

3own,  and,  as  he  openc'  I'-s  of  the  fir^  v 

roman,  who  were  blind,  ho  is  the  henf" 

»u8t  not  be  confounded  with  tho  Great  ........  .  .   i.  ..r..?i. 

Lnyiowo,  Bomutimea  called  simply  Daflh,  who  ia  th' 

.flh-gbl  luur  hia  own  oi^or  of  prinsts,  and.  likti  all  U'O 
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of  the  Ewe-speaking  peoples,  nnmerous  "  wives," 
is,  women  dedicated  to  his  service,  who  tend  the  tem- 
ples, and  on  holy  days  and  festivals  give  themselves  indiscrimi- 
nfttely  to  the  worshipers  of  the  god.  The  ranks  of  the  hosio  are 
recruited  by  the  affiliation  of  young  girls,  who  are  received  in  a 
ind  of  seminary,  where  they  remain  for  three  years,  learning  the 
aongs  and  dances  and  other  matters  appertaining  to  the 
up.  During  this  novitiate  they  may  only  be  visited  by  the 
,  but  at  its  termination  they  practice  openly  as  kosio.  This 
I  ordinary  mode  of  becoming  a  kosi ;  but  any  woman  what- 
rer,  married  or  single,  can,  by  publicly  simulating  possession  by 
ie  god,  by  uttering  the  conventional  cries  recognized  as  indica- 
Ive  of  possession,  at  once  join  the  body.  In  this  case  she  like- 
ri*o  undergoes  a  three  years'  novitiate,  during  which  she  is  for- 
90,  if  single,  to  enter  the  house  of  her  parents,  and,  if  married, 
her  husband.  The  kosio  of  DaQh-gbi  usually  appear  with 
the  boeom  smeared  with  palm  oil,  but  their  distinguishing  mark 
is  a  necklet,  called  adunka,  made  of  the  twisted  filaments  of  a 
sprouting  palm  leaf.  On  ccromouial  occasions  they  wear  a  fillet 
of  the  same  material,  with  anklets,  armlets,  and  neck-strings  of 

Kwriea.    The  remainder  of  their  costume  consists  of  a  strip  of 
tton  print  hanging  from  the  waist  and  barely  reaching  to  tho 
hp^  They  are  most  licentious ;  and  the  festivals,  which  are  usu- 
y"Jcept  up  all  night,  present  a  horrible  scene  of  drunkenness 
and  debauchery.    As  is  the  case  with  the  women  attached  to  tem- 
le«  in  India,  this  life  of  prostitution  is  not  considered  dishonor- 
^lilo,  b'.'criuse  it  is  regarded  as  part  of  the  service  of  the  religion. 
le  kosio  are,  indeed,  not  considered  as  responsible  for  their 
etions.    It  is  the  god,  say  the  people,  who  inspires  them  at  such 
les. 

When  a  follower  of  the  python-god  wishes  to  have  the  advan- 

lof  li^       '      i>  and  assistance,  he  has  recourse  to  a  priest,  who 

(and  :» the  fees  and  appomts  a  day  for  the  ceremony. 

Juch  consultations  of  the  oracle,  so  to  speak,  are  always  public. 

jrperson  seeking  the  aid  or  counsel  of  the  god  comes  with  all 

^latives  and  friends ;  the  priest  and  kosio  turn  out  in  force 

id  pande  the  sacred  drums  and  temple  paraphernalia ;  and 

len,  in  the  open  space  in  front  of  the  temple,  the  priest  becomes 

fipir(<<l  and  gives  vent  to  the  oracular  utterances.    The  indwell- 

fnrit  of  the  python  enters  the  body  of  the  priest  and  speaks 

igh  his  mouth,  in  a  strange,  unnatural  voice.    Some  honest, 

lOugh  perhaps  hysterical,  priests  really  do  work  themselves  up 

ito  if  frenzy,  by  means  of  the  violent  and  extraordi- 

iti  h  is  always  the  main  feature  of  such  exhibitions; 

aad  the  dishonest  ones,  who  form  the  great  majority,  foam  at  the 

mouth  aitd  simulate  as  well  as  they  can  the  symptoms  of  an  epilep* 
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tic  seizure,  whicli  here,  as  among  most  other  v"'-"i=3Led  ooxBm&  j 

nitiea  throughout  the  world,  is  regarded  as  tl  of  a  god,  or  J 

devil,  having  entered  the  body.      It  is  perha^iw  Uiwdlen  to  nfl 

that  the  oraclo  is  nearly  always  ambiguous.    **  If  Daftb^gbi  Wl 

propitious,  you  will  attain  your  object,"  is  a  reply  commonlrj 

heard.     If  the  applicant  should  fail,  then  the  prieet   natunlln 

explains  that  Dailh-gbi  was  not  propitious;  perha]i6  he  tuw)  bMol 

offended  by  something,  or  perhaps  the  offerings  were  insuffident;] 

and  if  he  should  succeed,  then  the  priest  claims  tl;- 

entirely  due  to  the  intervention  of  the  god.     Iji 

will  be  observed,  the  practice  of  the  Ewe  priest  does  not  roaten^j 

tally  differ  from  that  of  the  expounders  of  higher  rfligiofl*.    Thai 

faacred  dance  is  always  performed  to  the  sound  of  the  Mcrwfl 

drums,  on  which  is  played  a  rhythm  peculiar  to  tbo  god.    Thai 

whole  ceremony  of  "possession"  is  exceedingly  curious,  '••*  '  -^ 

further  details  I  must  refer  the  reader  to  Chapter  X  of  t:  .  , 

^Bpouking  Peoples  of  the  Qold  Coast,  where  will  be  found  a  deoq^B 

'tion  which  applies  in  all  essential  particulars  equally  ■•^"'^  ^''^H 

Ewe-speaking  peoples.  ^| 

The  Daflh-gbi  wo— "House  of  Daflh  gbi  "—or  Python  TtitnpB 

at  Whydah,  which  is  the  most  important  of  its  kind.  \&  a  circolaa 

structure  with  walls  of  "  swish  "  or  kneaded  mud,  and  a  conical 

Lroof  thatched  with  grass,  a  privil'  '    Ho  shrines  and  temJ 

rples  only,  all  other  buildings  1h  ;   ^,       /        i  to  be  roofnd  witli 

palm  thatch.    It  stands  in  a  small  rectangular  toclocuro  near  thfl 

LGentor  of  the  town,  and  around  it  are  the  calabashes  and  shoIloiJ 

'earthen  vessels  containing  water,  palm  wine,  palm  oil,  cowriuJ 

fowls,  and  other  offerings.    A  few  sacred  trees  stand  in  the  inil 

closure,  and  long  strips  of  white  cotton  fluttering  from  bambotj 

poles  indicate  the  sacred  character  of  the  spot,  for  white  ia  thj 

color  belonging  to  the  v5du.     Tlie  pythons,  usually  from  fif^^| 

eighty  in  number,  live  in  the  temple,  but  have  fre*-  -•  ■'    ^^| 

■being  made  in  the  mud  walls  to  enable  them  to  paK~  o^| 

They  are  allowed  to  wander  anywhere.  '  ^^^^H 

only  carried  back  to  the  temple  when  tht ,,  ....,,    ..    iopotIH 

profane  locality,  such  as  the  yard  of  a  European  traiJcr.    In  sucin 

Ul  case  a  priest  goes  to  fetch  the  ;     "  "4^ 

mpologizes  for  the  liberty  he  is  a1<  ^w^ 

gently  in  his  arms,  carries  it  homo.    When  a  lay  native  meet4 

one  of  these  snake  deities  in  his  path,  1       -  'naelUH 

front  of  it^  rubs  his  forehead  on  the  eai  biia^f 

jarith  dust  wliich  he  throws  on  his  hearl  and  ^'^l 

uands.    "  You  are  my  father — yon  are  my  m'>cijpr ; 

("  My  head  Ix-longs  to  you.    Be  propitious  to  bj*"." 

I      Opposite  to  tho  Diinh-gbi   wo  ar. 

p^hiTii  <)in  7,vi,e("/n  liv"<   Mt./i  -^vhoro  OIl^ 
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by,  a  pythoa  has  to  l)e  kept  for  an  entire 
\r,  at  the  e  •._  f  the  parents,  iind  learn  tho  songs  and  dances 

jpor  to  the  worship.  In  former  days  adults  were  similarly 
,  especially  women ;  and  not  even  the  daughters  of  influential 
were  exempt.  The  scandals  that  resulted  from  this — for 
the  kosio  seminaries  are  chiefly  schools  of  debauchery — and  the 
decline  of  the  priestly  power  during  the  last  thirty  years,  have 
now,  however,  led  to  the  penalty  being  restricted  to  children. 
Fifty  years  ago  any  native  who  killed  a  python,  even  by  acci- 
&nt,  was  liurned  to  death ;  and  oven  Europeans  have  been  killed 
)r  having  thus  offended  the  religious  prejudices  of  the  Whydahs. 
Lt  the  present  day,  though  the  appearance  of  carrying  out  the 
Id  sentence  is  preserved,  the  culprit  is  allowed  to  escape  with 
fei  To  keep  up  the  form,  he  is  confined  in  a  small  hut  made  of 
io<l  grass,  which  at  a  given  signal  is  fired  on  all  sides.  The 
lan  bursts  forth,  and  is  then  attacked  with  sticks  by  the  wor- 
shipers  of  Dafih-gbi,  who  rain  blows  on  his  head  and  shoulders, 
until  he  succeeds  in  reaching  water,  which  bars  him  from  further 
j^tack. 

There  are  days  consecrated  to  DaSh-gbi,  when  great  proces- 
■  held,  and  which  are  remarkable  for  many  curious  cere- 
:  >xj  lengthy,  however,  to  be  described  here.    During  one 
procession  every  house  is  closed,  and  tho  people  are  forbidden  to 
ftbroftd  in  the  streets  or  to  peep  from  their  windows ;  and  all 
Bions  are  ushered  in  by  a  general  slaughter  of  all  hogs 
)und  at  large,  which  are  pursued  and  beaten  to  death  by  bands 
priestj  armed  with  clubs,  for  the  hog  is  a  sacrilegious  animal, 
?en  capable  of  devouring  a  python-god,  should  he  find  an  oppor- 
inity.     White  ants  are  the  messengers  of  Dailh-gbi,  and  their 
■to   may  often  be   seen  encircled  with  palm  leaves,  to  indi- 
kte  that  the  inhabitants  are  in  his  sers'ice.    Many  people  still 
>Te  that  the  traditional  pj-thon,  which  turned  the  tide  of 
jrj'  in  favor  of  the  Whydahs,  still  lives.    It  is  believed  to 
ababit  a  gigantic  tree  hidden  in  the  depths  of  a  vast  forest,  and 
climb  every  morning  to  the  topmost  branch,  coil  its  tail  round 
_it,  and  hang  head  downward  toward  the  earth.    When  it  is  sulB- 
ontly  long  to  reach  the  earth  with  its  head,  it  will,  say  the 
res,  be  able  to  reach  the  sky  and  climb  up  into  it. 

Ich,  briefly  sketched,  is  snake- worship,  as  it  exists  on  the 

Slave  Coast  at  the  present  day ;  and,  if  we  may  judge  from  the 
riptions  given  by  old  voyagers,  it  has  not  changed  in  any 
iportant   particular  since  the  downfall   of   the  kingdoms  of 
Lrdra  and  Whyilah.    Let  us  now  turn  to  the  worship  as  it  is 
>and   in  Hayti  and  Louisiana.     It  will  be  perhaps  more  con- 
potent  to  examine  it  in  detail. 
Sir  Spencer  St.  John,  apparently  following  St  M^ry,  says  (p. 
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18G  et  aeq.)    that  the   "AraJa"   n.-u:      -  sc  scctanfliJ 

of  "  vaudoux  "  in  Hayti,  uiid  thai  iLi..  wiiJ  .x"ngiii&Hl 

an  all-powerful  and  supernatural  being,  on  whom  dvpimd  kU 
the  events  that  take  place  in  the  world.  This  being  only  cso- 
gents  to  communicate  with  his  worshipers  through  a  UiijL 
priest,  and  still  more  through  "the  negress  whom  ' 

the  latter  has  raised  to  the  rank  of  high  pri'  -'•^--  " 
are  called  the  king  and  queen.     They  are  tl 
decide  who  shall   be  admitted  to  the  society,  rvcvive  thv 
offered  to  the  god,  and,  being  the  inierprotfru  of  Ills  wiD, : 
rally  have  great  power. 

Let  us  look  into  this  first.    As  1  Ijeen  stated,  the 

word  vckiu  should  not  properly  be  Vwi  snake  deity,  asdl 

in  Africa  Daflh-gbi  is  not  supposed  to  control  the  affairs  of  th< 

^^orld.     He  is  simply  the  god  of  wisdom  and  tli' 
aan,  the  natural  phenomena  being  under  the  i 
sds.    There  is  on  the  Slave  Coast  nothing  answering  to  the  kinfj 
and  queen  found  in  Hayti,  but  some  such  change  ixr'  ^  '  "^     «x^ 
pected,  for  it  is  improbable  that  any  of  the  regular 
rere  shipped  across  the  Atlantic  as  slaves.    In  the  intertribal 

^vars  of  the  present  day  it  seems  to  be  the  in: -^••^'     -  \'  to 
enslave  the  masses  and  to  strike  off  the  heads  of  i\  j^*, 

and  men  of  eminence,  whose  skulls  are  carefully  [  i,  -.  r..  u,] 

[_«8  trophies  and  partly  in  order  lliat  the  ■* 
forgotten.  From  all  the  evidence  now  obt.i 
have  always  been  the  custom  ;  and,  us  C- 
that  four  thousand  prisoners  of  war  wt  i  l  .,.. . 
quest  of  Whydah,  it  is  probable  that  the  "  classes"  yren  naed  iij 
in  this  manner.  In  Hayti  the  king  takea  the  place  of  the  Blard 
Coast  priest,  and  the  queen  is  seemingly  the  result  of  a  cotdv 
recollection  of  the  institution  of  the  kosio.    In  both  place*  th^ 

^priests  are  the  mouth-pieces  of  the  god. 
ilted  through  them.     Of  course,  this  u 
se  wherever  there  ia  a  priesthood  which  depends  opon  tl 
people  for  a  livi'"'       '     for,  if  r  ' 

[consult  the  gods  .  the  offic 

jod  and  man,  would  be  superfluous. 

To  epitomize  furtlier  from  8t.  John:  I-  "   •• 
worshipers  never   takes    place  except  5 
ight,and  in  a  place  safe  from  any  profane  eyu. 

Hof  secrecy,  which  is  the  foundatiftn  of  the  a«»ocia- 
to  be  the  favorite  color,  the  king  and  queen  w  • 
chiefs  in  which  ■  ites^    T' 

in  a  box.    The  i;.      ...^  ..   mmences  ... 
br  protestations  of  being  faithful  to  its 

it«  oouunands.    Then,  those  who  wish  to  c>j^i^ 
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^^^■is  aid  and  assistance  in  any  matter  tbey  may  have  at  heart, 
eome  forward  in  turn.    The  king  takes  the  box  containing  the 
unake,  and  commands  the  queen  to  stand  on  it.    "  She  trembles, 
•U  bor  body  is  in  a  state  of  convulsion,  and  the  oracle  speaks  by 
^vr  month."     Soi  s   she  promises  success,  sometimes  the 

■Bverse ;  at  other-  lates  a  certain  procedure  to  be  followed ; 

Keoerally  there  is  a  certain  amount  of  ambiguity  in  her  utter- 
Bicee.    After  the  consultations  comes  the  "vaudoux"  dance — 
Hiat  is,  the  dance  proper  to  the  worship.    It  is  performed  by  the 
Korshipers  generally,  who  imbibe  copious  draughts  of  spirituous 
■■•■■  —  nnd  the  night  terminates  in  a  scene  of  disgusting  de- 
ft. Those  who  consult  the  god  bring  offerings,  and  the 
Bropor  sacrifice  is  a  white  fowl  or  a  white  goat. 
™    This  Tory  closely  resembles  the  proceedings  on  the  Slave  Coast. 
The  simulation  of  possession  or  inspiration  by  a  god  always  com- 
meoces  with  a  violent  trembling  of  the  whole  body,  followed  by 
convulsive  movomonta,  during  which  the  "  oracle  "  speaks.   White 
fowls  and  white  goat^  are  to  this  day  the   proper  offerings  to 
Dafib«gbi  at  Whydah  ;  and  the  sacred  dance,  with  its  accompany- 
ing drunkenness  and  final  midnight  debauchery,  is  what  may  be 
Mon  during  any  festival.    The  secrecy  which  attends  the  cere- 
Mony  in  Hayti  is  of  course  the  natural  result  of  the  French  laws 
B)r  the  rwpression   of  the  cull.     Bosman  (a.  d.  1705)  says  that 
rod  was  the  royal  color  at  Ardra,  which  is  the  probable  reason 
Mf  ita  being  the  f.<ivorito  v5du  color  in  Hayti. 
■  The  description  given  by  St.  John  (p.  191)  of  the  ceremony 
Hbserved  for  the  admission  of  a  new  member  to  the  sect  hardly 
Kffors  at  all  from  what  may  be  seen  at  the  present  day  on  the 
■Dave  Coast  when  a  man  joins  the  priesthood.    A  candidate  for 
^^H^tently  oGEice  undergoes  a  three  years'  novitiate  like  the  koaio, 
^Hm  end  of  which  time  he  is  required  to  show,  by  being  publicly 
Bspired  or  possessed,  that  some  god  accepts  him  and  considers 
ntm  worthy  of  his  service.     For  this  test  a  circle  is  traced  on  the 
j;roand,  images  of  the  different  gods  are  set  at  regular  intervals 
Hbnnd  the  circumference,  and  the  would-be  priest  is  set  in  the 
■dddla    The  drums  strike  up  the  rhythm  of  the  sacred  dance. 
Bad  the  candidate  commences  his  performance,  dances  wildly  and 
Hiolently,  and  then  goes  through  the  form  of  possession,  foaming 
Tt  the  mouth  and  trembling  from  head  to  foot.    While  in  this 
oondltion  he  comes  in  contact  with  one  of  the  images  which  sur- 
Hbund  him,  and  this  indicates  the  god  who  has  found  him  worthy. 
Bhe  idea,  of  course,  is  that  the  possessing  god  causes  the  candi- 
^bto  to  touch  the  imago ;  and  to  cross  the  circumference  of  the 
^^Hi  without  coming  into  contact  with  one  is  a  very  bad  omen. 
^^^■MrU  tho  circle  is  traced,  but  no  images  or  emblems  of  the 
^^^HilsBlbed  round  it,  because  only  one  god  is  concerned ;  there 
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is  no  question  as  to  which  god  tho  candidate  is  to  servo.  Then, 
too,  to  leave  the  circle  during  possession  is  equally  considered  a 
bad  omen. 

V5du-worship  in  Louisiana  does  not  seem  to  differ  much  from 
the  above,  except  that  the  oflBce  of  king  has  almost  disappeared, 
and  that  the  queen  is  paramount.  In  both  places  it  is  the  wor- 
ehip  of  the  Whydah  DaSh-gbi  in  a  disintegrated  condition,  tlie 
disintegration  being  caused  by  the  disruption  of  the  cult  from  its 
proper  habitat  and  surroundings,  by  the  repressive  measures  en- 
acted by  the  French,  which  caused  new  features  to  appear,  by 
the  altered  condition  of  the  worshipers,  and  especially  by  the  dis- 
appearance of  the  established  and  regular  priesthood.  Hence  a 
confusion  of  ideas,  which  has  caused  the  Haytians  to  drift  some- 
what from  the  true  cult ;  but  that  they  know  whence  they  ob- 
tained it  seems  certain,  for  St.  John  found  in  a  vOdu  temple  a  flag 
of  red  silk,  on  which  was  embroidered, "  Socidt^  des  Fleurs  z& 
Dahomian."  This  flag  was  said  to  have  been  the  gift  of  the  con- 
sort of  Soulouque,  the  Haytian  "emperor";  and  the  fact  that 
such  a  statement  could  be  openly  made  and  generally  believed 
is  significant  of  the  extent  to  wliich  Haytian  society  is  permeated 
by  this  barbarous  religion. 

One  of  the  most  striking  results  of  the  confusion  of  ideas  is 
the  grafting  of  human  sacrifices  and  cannibalism  upon  the  wor- 
ship of  the  snake-god,  whioli,  in  Africa,  has  no  connection  with 
either  of  these  practices.  This  innovation  is,  it  seems,  not  uni- 
versally accepted,  for  St.  John  says  that  there  are  in  Hayti  two 
sects  of  "  vaudoux  "  worshipers,  one  of  which,  perhaps  the  least 
numerous,  offers  human  victims  and  indulges  in  cannibal  feasts 
while  the  other  holds  such  practices  in  abhorrence,  and  is  content 
with  the  white  goat  and  the  white  fowl,  the  proper  sacrifices  of 
the  African  eviU.  The  Haytians  term  the  sacrifice  of  a  human 
victim  the  oflforing  of  "the  goat  without  horns,"  a  eupheniism^ 
for  which  we  can  find  many  parallels.  Louisiana  is,  fortunately,  | 
free  from  this  horrible  taint,  but,  from  the  numerous  instances 
given  by  St.  John,  there  can  be  no  doubt  that  the  immolation  of 
young  people,  generally  girls,  is  not  uncommon  in  Hayti.  At 
page  193  he  tells  us  of  a  scene  witnessed  by  a  French  priest  in  the 
district  of  Arcahaye  in  18C9.  This  man  had  persuaded  some  of 
his  parishioners  to  disguise  him  as  a  negro,  and  to  take  him  to 
witness  the  vQdu  ceremonies  All  went  on  in  the  manner  that 
has  already  been  described  till  after  the  sacrifice  of  a  white  goal 
and  fowl,  when  a  young  man  came  and  knelt  before  the  queen 
and  said :  "  O  maman,  I  have  a  favor  to  ask.    Give  us,  to  com- 


I 


i 


plete  the  sacrifice,  the  goat  without  horns,"    The  queen  gave  a 

ed,  and  there  was  a 
In  an  instant  a  rope,  alreiMly 


sign  of  assent,  the  crowd  in  the  shed  separated,  and  there  was  a  ■ 
child  sitting  with  its  feet  bound.    In  an  instant  a  rope,  already  ^ 
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WES^  •"  '  I  block,  was  tightened,  the  child's  feet  flew  up 
Bbwu:  ,  :m(l  the  king  approached  it  with  a  knife.    The 

Bud  shriek  given  by  the  victim  aroused  the  Frenchman  to  the 
Knth  of  what  was  really  going  on.  He  shouted,  "  Oh,  spare  the 
Biild ! "  and  would  have  rushed  forward,  but  he  was  seized  and 
Bnrried  from  tiio  spot  by  his  friends.  There  was  a  short  pursuit, 
Wkxi  ho  escaped,  and,  on  reaching  the  town,  strove  to  induce  the 
BoHco  to  hasten  to  the  place.  They  would,  however,  do  nothing 
BII  tho  morning,  when  they  accompanied  him  to  the  scene  of 
■kcrifico,  and  found  tho  remains  of  the  feast  and  tho  boiled  skull 
Hf  the  child. 

■  During  the  government  of  President  Geffrard,  a  determined 
Itopuncnt  of  vodu  practices,  four  men  and  four  women  were  tried 
Kid  convicted  of  the  sacrifice  of  a  young  girl,  whose  body  was 
^^terward  eaten  by  the  worshipers.  The  overthrow  of  Geffrard 
was  said  to  have  been  the  result  of  the  measures  he  took  to  stamp 
Kit  these  atrocities,  and  since  his  time  no  President,  except  Bois- 
Pbnd  Canal,  np^joars  to  have  had  the  courage  to  attack  them.  Ac- 
■Drding  to  St.  John,  these  practices  are  rapidly  gaining  ground, 
Kid  are  now  scarcely  even  concealed. 

B  The  only  native  god  of  the  Slave  Coast  whose  worship  is  in 
Kiy  way  connected  with  cannibalism  is  Khobioso,  tho  lightning- 
Hod,  who  in  the  eastern  districts,  abutting  upon  the  Yomba  coun- 
Try,  is  commonly  known  by  his  Yomba  name,  Shango.  In  bygone 
days  it  used  to  be  tlie  duty  of  tho  priests  and  kosio  of  Shango  to 
bit  up  and  eat  the  bodies  of  all  persons  killed  by  lightning,  but 
K  tho  present  day  the  practice  has  fallen  into  desuetude.  If  tho 
■enion  killed  be  a  freeman,  the  priests  place  the  corpse  on  a  raised 
KafTolding  of  stick.s,  and,  after  making  all  preparations  for  cut- 
Hp£  it  up,  suffer  the  relations  to  ransom  it;  but  where  the  de- 
^■■id  is  a  slave,  whose  body  no  one  would  care  to  ransom,  the 
^^K  cut  from  the  corpse  largo  lumps  of  flesh,  and  chew  them, 
^^Hvnt  swallowing,  crying  to  the  passers-by,  "  We  sell  you  meat 
Kgood  meat."  As  human  sacrifices  are  frequently .  offered  to 
Ktongo,  it  seems  probable  that  the  sacrifice  of  "  the  goat  without 
K>mfl,"  and  the  subsequent  cannibal  feast,  are  really  derived  from 
Bte  worship  of  the  lightning-god ;  and  that,  owing  to  the  ab- 
Knce  of  di.stinct  orders  of  priests  in  Hayti,  the  two  practices 
Kcame  grafted,  by  one  sect  of  v6du-worshipers,  upon  the  wor- 
Bkip  of  the  snake  deity.  This  view  is  supported  by  what  St. 
Bohn  says  (p.  195)  of  some  curious  polished  stones,  which  were 
Ktowa  to  him  by  a  French  priest,  and  which  formed  part  of  the 
B|Ap  worshiped  by  the  vodu  sect.  One  of  these  was  a  stone  axe 
^BKe  form  of  a  crescent,  and  all  implements  of  the  stone  ago 
K«>,  on  the  Slave  Coast,  sacred  to  Shango,  whose  thunderbolts  (so- 
Kw, "  ilro-stono ")  thoy  are  believed  to  be.    In  fact,  whenever  a 
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house  is  struck  by  lightning,  a  mob  of  pric«l<!, 
ere  of  Sbango  rush  into  it  and  plunder  it, 
search  for  the  sacred  stone.     When  the  house  is  t 
priests  produce  a  stone  implement,  generally  an  axe,  .• .. 
pretend  to  have  found,  and  which  justifies  thwr  pillaj^ 
mixed  with  rum,  is  commonly  drunk  by  the  votaries  of  ShAU|(u 
on  days  of  festival ;  and  this  is  the  drink  used  iu  the  i$«cnei 
monies  of  the  cannibal  "  vaudoux  "  worshipers  of  Hay tL 

In  the  Century  Magazine  for  April,  168C,  Mr.  r; 
mentions  some  "  voodoo  "  charms ;  but  these  hav  l 
at  all  with  python- worship.     They  are  supcrstitiouB  practioti^ 
such  as  are  found  everywhere;  s       '     '      '   '      religioiu  which 
gave  birth  to  them,  and  in  which  <  Ue  meaniDf;  and 

intention.    Thus,  on  the  Slave  Coast,  each  god  has  his  own 
tinguishing  badge  or  amulet,  made  by  his  priests  and  sold  to 
worshii)ers,  who  wear  them  bo  tliat  llio  god  may  be  rcTnin 
that  they  are  under  his  protection.     From  tlici  priests  of  xnaleTO- 
lent  gods  people  can  also  obtain  charms  to  work  evil ;  and  thnc 
are  either  harmless  nibbish,  such  as  jiarrols'  feather*  liwi  \i^ 
gotbor,  small  bunches  of  human  hair,  etc.,  or  powders  whicll; 
reputed  to  possess  magic  properties.    To  keep  up  tlio  repn 
of  the  efficacy  of  such  preparations,  the  priests  occafiionAlly 
Lcretly  supplement  them  with  poison,  which  11  ^a' 

T>laced  in  the  food  of  the  peraon  against  v  — 
directed;  and  the  purchaser,  finding  that  his  enemy  has  di 
attributes  it  to  the  action  of  what  he  obtained  from  the  pri 
and  consequently  regards  all  such  preparations  with  groi^t 
The  hoUowed-out  acorn,  mentioned  by  Mr.  Cable,  seems  a  copy 
^e  cutch-nut  charm  of  the  Gold  Coast,  whose  chief  use  Uji 
piowever,  is  to  restrain  the   slanderous  tongue ;   the  dough 
waxen  heart,  stuck  full  of  pins,  is  evidently  an  idea  borrowed 
from  mediaeval  witchcraft;  and  the  pouring  of  champfigne  on  % 
moonless  uigbt  at  the  four  comers  of  a  aqoare  Mem*  a  comiptioa   , 
of  the  form  of  invocation  of  Shugudu,  a  malignant  god,  ^^<*^^H 
lend  his  aid  to  any  one  who  on  a  dark  night  will  "■  '"-  ":  libMB^^ 
of  mm  into  a  hole  dug  in  the  ground,  or  bury  a  f ■ 

The  different  words  given  by  Mr.  '  -. 

with  vOdu -worship,  are  diflicnlt  to  idi ,  :..._.  ., 

changed  at  least  as  much  from  the  original  aa  the  r;  och 

Lhos  from  European  French.    As  the  word  rMii  and  tiiii  6iiaki>- 

Pirorship  are  both  peculiarly  Ewe,  one  might  expect  to  find  wnrdt 

belonging  to  that  language  predomiuatiog ;  w),  at  a  ffOflMv  "»^ 

1   "  '  '     iippoee  t1:  t||J 

i.ige820.  .  tfl 

cino-tiuui";  and  the  concluding  .Do»i'  'i^| 

Do  dai  JaiUt  godo,  "O  carvud  enoiio,  luiiy  you  bo  lai,  j^| 
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a  good  meaL"  This,  however,  is  mere  conjecture,  for  tJie  word 
papa  in  the  same  song,  if  not  French,  is  the  Tshi  adjective 
J'good,"  ond  not  Ewe  at  all ;  while  the  words  Hirron  mande  defy 
>Iution.  Maignan,  or  magjian,  an  epithet  of  the  vOdu,  may  be  a 
jrmption  of  amSga,  "  the  old,  the  venerated,"  or  even  of  DaAh' 
'n  itself.  I  have  seen  a  corruption  nearly  aH  bad ;  that  of  the 
Tshi  nffan'kupod,  to  accompong,  in  Jamaica,  for  instance.  These 
re,  however,  evidently  words  belonging  to  other  languages  now 
lixed  up  with  the  vodu  cull  in  Louisiana.  One  such  is  wongah, 
in  Louisiana  to  mean  a  vodu  charm,  and  which  is  most 
kbly  the  G&  term  ivong,  "  a  charm."  The  words  in  the  song 
'Zab,  at  page  827,  appear  to  be  Tshi,  but  I  should  never  have 
able  to  identify  them  without  the  translation,  "  Out  from 
Br  the  trees  our  boat  moves  into  the  open  water."  By  its 
means,  however,  "  Day  zab,  day  zab,  day  koo-noo  wi  wi.  Koonoo 
tvi  %r'  "h,"  may  be  taken  to  be  really  Des  arbres,  des  arbres, 

de  fi;  lit.     Canoe  wiwi  miomhah — "From  the  trees,  from 

the  trees,  the  canoe,  stealthily.  (In  the)  canoe,  stealthily,  let  us 
come."  The  word  rozah  is  unintelligible ;  in  the  Tshi  language 
tboro  are  no  words  commencing  with  r,  or  with  that  letter  with 
wliich  r  is  so  frequently  interchangeable,  Z.  It  would  be,  how- 
cvwr,  more  waste  of  time  to  look  further  into  this  jargon,  in  which 
Frpnch,  Ewe,  Effon,  Tshi,  and  Gfi  words  are  certainly — and  YomlMv, 
lUi,  and  Congoese  words  most  probably — indiscriminately  mixed 
U>gether,  and  so  distorted  as  to  render  positive  recognition  almost 
iiopele 
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raomaoa  or  taatataaiXQ,  utats  inivinairr  or  iowa, 
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HCBEBT  EEMLET, 
cLus  or  IBM. 

The  Popular  Science  Monthly  of  June,  1890,  page  263,  there 
appeared  an  article  entitled  Natural  and  Artificial  Cements, 
by  Prof.  La  Roy  F.  Griffin,  in  which  theories  were  a4lvanced 
in  regard  to  the  setting  of  cement  which  are  at  variance  with 
the  chemical  reactions  that  are  known  to  take  place.  There  were 
aXfti  given  the  results  of  some  cement  tests,  with  deductions 
f  same,  that  not  only  are  contrary  to  the  results  obtained 

experimenters,  but  are  also  contrary  to  the  results  ob- 
\vaeA  from  the  use  of  cements  in  works  of  construction.    That 
ier«  aro  so  many  points  in  Prof.  Griffin's  article  to  which  excep- 
tion must  be  taken,  and  the  exceedingly  false  impression  his 
icle  would  luavo  upon  the  pablic  as  to  the  relative  value  of 
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American  cemeuta,  both  natural  and  nt'"" 
the  writers  for  the  foUowring  article,     i  . 

given  have  been  compiled  from  results  obtaiooii  in  an  extmW 
coarse  of  cement  tests  now  in  progress  in  tho  Engi&cenng  De- 
partment of  the  State  University  of  Iowa. 

Cements,  snch  as  are  osetl  for  constmctivo  purposes.  tn»T  b» 
divided  into  two  general  classes,  natural  and  artificiaL  TU 
essential  ingredients,  carbonate  of  lime,  silica,  and  alumina,  an 
the  same  in  both  classes,  the  principal  difference  being  the  pro- 
portions in  which  they  are  present,  and  their  purity. 

In  the  manufacture  of  natural  cement  the  raw  mateml  (ten' 
erally  used  is  some  stone  in  which  the  ■     " 
and  alumina  are  present  in  more  or  less  1.  ^      , 

in  the  manufacture  of  the  artificial  cement  the  raw  matorinl  oaed 
consists  of  the  essential  iugr.  '  '    '  mparatively  pun 

state,  thoroughly  mixed  in  i  _  rect  pruportiouL 

It  is  due  to  this  fact  that  artiUcial  or  Portland  cement  is  not 
much  superior  to  natural  cements,  but  that  it  is  much  mora^ 
form  in  its  quality.     This  feature  of  uniformity  is  perhaj 
most  valuable  possessed  by  Portland  cements,  and  one  which 
never  be  attained  in  the  manufacture  of  natural  cem<^'*" 

The  term  Portland  cement  is  now  generally  useti  lato 

artificial  cement,  from  the  fact  that  the  first  nn'. 

made  in  England,  when  hardened,  resembled  the  ;..„...wo  .  .  .  ..ami 
building-stone. 


i 


Whether  the  mixture  of  the  necessary  in 


is  nrtificdal 


or  not,  it  is  burned  almost  to  tho  point  of  v.:..; .on  and  the 

ground  to  an  extreme  fineness.    The  fineness  to  which  oement 


its  manufact 

n^th  may  be 

Tho  theory  advanced 


ground  is  one  of  the  moat  importaii' 
for  the  reason  that,  if  not  finely  gr<' 
dnced  fifty  or  seventy-five  per  cent. 
Prof.  Griffin,  on  page  254,  id  regar'   "       ' 
'Stamely,  the  absorption  of  carbon  di(> 
with  the  lime,  and  the  reforming  of  Itme-atono,  j»  f\- 
lime-mortar  theory,  and   in  no  way  applies  to  tb«   r-inj 
^cement.    In  regard  to  the  changes  that  do  tftke  plac*  dun 
setting  of  cement,  the  following  quotatioiuj  from  an 
the  subject  by  Dr.  L.  W.  Andrews  and  F.  W  ^^  ■'  1 
Transit  for  December,  afford  the  clearest  oxp! 

-  of  a  cement  in,  in  goneral,  «  ^ 

part. m  its  nature,  partly  mechauicaL 

the  chemical  ohansefl  which  ixx:or  may  be  aaid  : 

liaaical  ohangM 
>  oanaft  tho  ha' 
are,  thereforft,  nuacoptible 
luiut  ruuly  influeaoing  tho  rMult.  ...  in  Mjm<2  ci 
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"^  '     '   '    u  as  the  type,  water  simply  combines 

cement  already  i^reseut.    In  others, 
of  which  Purtlund  cement  is  the  most  important  example,  certain 

chamical  '     ris  must  first  take  place.    These  reactions  give 

ri.st*  to  ,s  .  ■  i  wliicli,  as  soon  as  formed,  combine  with  water 

and  constitute  the  true  cementaceous  material.    Portland  cement 

,.  ...f..;..o  ^g  chief,  sometimes  as  almost  sole  constituent,  a  lime 

;  .  and  iu  addition  a  tricalcium  aluminate,  Ca,Al,0„  solu- 

iu  3,'J<)0  parts  of  water,  and  a  dark-brown  fusible  substance, 

J,Fo,0,.    In  the  act  of*setting,  the  tricalcium  aluminate  first 

Ivos  in  water  and  then  begins  to  separate  again  as  a  mass  of 

led  needles  c^  of  calcium  aluminum  hydrate,  which 

ttcnd  in  every  j.      ..h  and  are  directly  the  cause  of  the  first 

»tting  of  the  cement.    At  the  same  time  an  action  begins  which 

ich  longer  time  for  its  completion,  and  which  proba- 

in  a  combination   of   the   first  formed  aluminum 

^drate  with  the  calcium  peridote  and  the  water,  forming  a 

incral  !    '        '  i;^  to  the  zeolite  class  and  possessing  very  proba- 

ly  the  I  on  H„CaAl,SijO„.    This  zeolite  crystallizes  out 

a«  it  forms,  and  this  continues,  for  long  periods  subsequent  to  tho 

first  setting  of  the  cement,  to  add  to  its  solidity  and  tenacity." 

Following  the  reasoning  of  Prof.  Griffin,  we  are  unable  to 

rstand  the  meaning  of  "pure  lime  cement,"  a.s  the  two  terms 

j.w.a  lime"  and  " cement,"  when  used  iu  an  engineering  souse, 

ore  incompatible.    The  effect  of  the  presence  of  magnesia  iiixm 

{  i'y  of  cement  is  not  perfectly  understood;  but  that  an 

1;.  d  hardening  in  cement  for  a  long  period  of  time  is  duo 

alouo  to  its  presence,  is  not  so,  as  cements  that  contain  no  mag- 
nosia  have  boea  known  to  improve  constantly  during  a  period  of 
tiro  years. 

To  quote  from  Prof.  Griffin : 

"So  a  ''      "       '  't.  will  develop  its  full  strength  in  a  few 

months,-  1 1  cements  will  nut  for  years,  and,  so  long 

a.s  it  (thb  chemical  action)  continues,  the  structure  improves." 

Unless  Prof.  Griffin  classes  Portland  cement  as  a  "  pure  lime 

wmf>nt  "  (which  it  is  not),  ho  has  advanced  no  proof  of  the  above 

; ;  .'ind  furthermore  this  statement  itself  is  incorrect.    It 

■veil  known  to  all  engineers  and  builders  that  as  a  class 

cnments  are  slower  setting  than  the  natural  cements; 

and  '  natural  cements  attain  their  full  strength  within  a 

»}t ly  short  time  (within  the  first  year  as  a  maximum 

lit),  and  that,  after  the  full  strength  has  been  attained,  this 

rtb  >  time  goes  on,  in  some  natural  cements. 

\i^- ,  ,    -  11  found  no  limit  of  time  beyond  which 

id  cement  deteriorated,  and  for  two  or  three  years  at  least 

ipro'  rtb. 
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In  speaking  of  cement  testing.  Prof.  Oriffin  mys : 

"  No  one  of  these"  (meaning  tests  for  compression,  tension, ioi^l 
sion,  and  cross-strain)  "  can  be  dispensed  with,  since  material  tiat  [ 
will  endure  one  satisfactorily  will  utterly  fail  in  another;  .  .  .  but  ] 
for  general  purposes  the  test  of  cement  which  is  the  most  valo- 
able  is  that  which  determines  its  tensile  streniptli." 

There  are  very  few  cases  in  practice  wlioro  any  loets  o4herj 
than  for  tension  are  made.    The  statement  that  "  no  one  of  Ihsa 
can  be  dispensed  with,"  etc.,  is  coi  -d  by  what  follows,  tliai| 

the  most  general  test  is  for  tonsil  I  ^ih. 

From  the  very  nature  of  cement,  these  necessary  qnolitics  ara  I 
80  dependent  one  upon  the  other  that  practice  and  experiin«ciJ 
have  shown  that,  where  one  of  these  physical  testj;  ia  passed  sati»-' 
factorily,  the  others  within  certain  limits  must  also  be  satisfaC' 
tory.    It  is  duo  to  this  fact  alone  that  tests  for  ten=i'  ~  -'-  ngth  ara 
accepted  as  standard,  as  in  construction  cement  .  .ever  be 

subjected  to  tension  or  cross-strain,  but  is  usually  subjoct«d  to 
compression,  or  possibly  in  Bomu  cases  to  toraioa  ;  ^^"*  ' 
the  compressive  strength  in  cement  is  generally  pnt 
its  tensile  strength,  tension  tests  have,  on  account  of 

and  accuracy  with  which  they  can  be  mode,  bean ,- 

standard. 

The  form  of  the  test  briquette  given  by  Prof.  GriEBn  19 
that  approved  by  the  American  Society  of  Civil  Enginwrs 


1^  —  -/*•-  - 


adopted  in  all  standard  coinoQt  testa. 
Tlie  approved  form  of  briquotte  is  th«i 
shown  in  Fig.  1. 

These  briquettai  aro  nsaally  mado 
by  hand, as 
But  unless  . 
H  i^j.  able,  the  process  is  much  too  alow  ! 
•^'^^  any  very  extended  series  of  testa ; 
-     ■    amount  of  mortar  that  can  be  mr 
at  once  is  small;  and  whore  diiT( 
l>er.son8  are  employed  it  is  im 
to  obtain  briquettes  that  givn  <>atufM> 
tory  comparative  results,  cv  !  i 

difference  in  the  p<>r.-iiii'i1  ,  ^f 

the  makers.   This  v.  h 

the  case  in  the  "Stut* 
Iowa  "  comont  tests,  and  a  specially  designed  mu 
having  a  capacity  of  making  oyer  three  !<« 

d       " 


1^ 

I  I 
I  I 

1(4  I 


I 
I 
I 
I 
I 
J' 


Pro. 


or  Bm- 


iivma,  OxB  Isoii  ur  TiucuuM. 


1,.^: 


ri! 

diliona.    Owing  to  the  greater  amount  of  pre 

briquettes  aro  subjoctwd  to  (about  one  hundrea  anu  ni\i  {xiul 
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^C^^iiare  incli),  they  are  probably  stronger  than  the  hand-made; 

111,  as  this  pressure  is  xmiform  for  all  the  briquettes,  which  is  not 
It  case  when  they  are  made  by  hand,  the  comparative  value  of 
I    ■  is  far  superior  to  anything  attainable  by  hand-made 

1  .    The  following  table  shows  the  difference  in  tensile 

hength  between  hand-  and  machine-made  briquettes.  Each  re- 
It  is  the  mean  of  ten  briquettes  broken  at  the  end  of  six  months: 


SAME  OF  CEMEBTT. 


IfaM  Milwaukee  (Aniericsn). 

•     GibU'a  Portlana  (Euglish),   .. 
Bdckeje  Pbitluid  (American).. 


Baod-nuda. 

838 
008 
669 


Uachlov-inada. 


All  the  briquettes  used  in  the  tests  from  which  the  table  and 
diagrams  here  given  were  taken  were  allowed  to  stand  twenty- 
four  hours  in  the  air,  and  wore  then  immersed,  the  time  of  im- 
mersion being  the  zero  marked  upon  the  diagrams,  and  all  the 
l^^de  of  time  being  reckoned  from  this  point  in  weeks,  which 
^^pBbt«d  along  the  bottom  of  the  diagram.    A  number  of  bri- 
^Bottcs  were  broken  each  day  for  the  first  seven  days ;  after 
^■■B  number  was  broken  every  seven  days,  and  the  average  of 
HU'results  giving  the  ordinates  to  the  line  on  the  diagram. 
Besides  these  briquettes,  ten  extra  ones  were  broken  at  the  expira- 
tion of  one  week,  one  month,  three  months,  and  six  months.    The 
average  of  the  tensile  strength  of  these,  and  the  time  of  break- 
ing, are  shown  on  the  diagram  by  black  dots,  the  letter  showing 
brand  of  the  cement:   M,  Milwaukee;  U,  Utica;  G,  Gibbs 
jli.sh  Portland ;  and  B,  Buckeye  American  Portland.     This 
tUyva.  of  breaking  briquettes  shows  the  effect  of  time  upon  their 
[\ngtb.     The  testing-machine  used  in  these  tests  was  Riehle 
Qihors'  "  Standard  Cement  Tester,"  in  which  the  strain  upon 
briquette  is  gradually  increased  by  means  of  a  screw-and- 
srm  gear.    Although  the  type  mentioned  by  Prof.  Griffin  pos- 
accuracy,  and  is  very  satisfactory,  still  the  Riehle  machine 
gires  •  '^factory  results,  and  allows  of  a  much  greater 

lb'  .1  tes  being  broken  within  a  given  time. 

[  Any  comparison  of  the  relative  value  of  cements  based  upon 
'  percentage  of  increase  in  strength,  as  made  by  Prof.  Griffin, 
'  no  value.    A  cement  that  attains  a  certain  strength  in  seven 
fs,  even  if  it  only  increases  one  per  cent  during  the  following 
days,  is  superior  for  constructive  purposes  to  one  that  in- 
four  hundred  per  cent  during  the  same  time,  provided  the 
imato  strength  of  the  latter  is  not  greater  than  the  former. 
I  The  strength  of  Milwaukee  cement,  of  which  Prof.  Griffin  has 
|ich  to  say,  can  be  seen  in  the  diagram,  as  compared  with  the 
^or  brands  of  cements  given.    The  table  given  by  Prof.  Griffin, 


i 


cement  inorooses  in  strength  with  age ;  and,  na  it  is  thr  a 
of  seventy-flvo  spooimens,  would  rather  aeem  to 

jints  moutJonod.    It  is  trnr  •'    •  ' -•■    -  "  -  ~ 

Btnont,  lit  tho  name  time,  ki 
jkon  at    tho  uaino   time,  show   a   gniai  Tariatiot. 
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^•SL  other  authors ;  and  two  important  acclimatizations— that  of 
*■»  xnerino  sheep  by  Daubenton,  and  the  introduction  of  the 
**^>«Lto  to  general  use  by  Parmentier — "were  made  or  brought  to 
***xiplotion  in  the  eighteenth  century,  but  these  were  isolated  cir- 
tiiT-  -  ,,^eg_  The  systematic,  methodical,  deliberate  thought  of 
*^'  >iut  in  behalf  of  any  country  for  animals  and  plants  that 

**^KUt  bo  of  profit  to  it,  and  of  making  a  study  of  their  value  and 
^^  the  means  of  making  them  at  home  in  their  new  abode,  was 
'^**iginally  conceived  by  Isidor  Geoffrey  Saint-Hilaire.  His  studies 
^^^re  first  directed  to  thjs  point  in  1829,  after  which  they  con- 
^•*Mitly  held  the  most  prominent  place  in  his  mind.  He  founded 
r'**^  Society  of  Acclimatation,  for  propagating  this  idea  and  giv- 
^**S  it  practical  force,  in  1854 ;  and  five  years  later,  in  1859,  in  co- 
^l>€)ration  with  that  society,  he  created  the  zoological  Jardin 
**^-^cclimatcUion  for  the  purpose  of  applying  the  idea  to  new  spe- 
^*fta,  and  of  studying  the  conditions  under  which  they  could  be 
ft  made  to  thrive. 

We  may  divide  the  history  of  acclimatation  into  two  peri- 
^^i^  ■•  immensely  long,  beginning  with  the  first  domestications 

^^1  lis  and  the  first  migrations  of  men — a  period  of  practice 

^^vlthoot  science,  which  was  nevertheless  fruitful ;  and  the  other, 
^^rliich  is  as  yet  only  a  half-century  long,  of  scientific  acclimata- 
^^P^jn.  Wo  may  also  consider  the  subject  with  a  view  to  its  utility, 
^Bad  to  the  results  that  have  been  achieved  in  it  and  the  encour- 
^Pigeraent  it  offers  for  the  future. 

To  the  first  poriod  we  owe  nearly  all  our  domestic  animals  and 
cultivated  plants.    If  we  inquire  into  the  origin  of  our  domestic 
auimala,  we  shall  find  that  twelve  of  them  came  from  Asia,  two 
from  Africa,  and  three  from  America,  while  five  are  European.  If 
had  what  Europe  has  furnished  us,  our  list  would  be  re- 
•^ . . .  .  .  )  the  pigeon,  duck,  goose,  rabbit,  and  bees.   Our  farmsteads 
would  then  be  only  modest  poultry-yards,  and  our  fields  would  not 
'  '  -ated.    It  is  true  that  we  should  not  have  much  occasion 
.  ate  anything,  if  we  had  to  leave  off  from  our  list  of  plants 
all  that  are  not  native  to  Europe.    We  should  be  reduced  to  an 
as  pleasant  statu  indeed  if  we  only  had  to  give  up  the  last  im- 
ported plant,  the  potato. 

The  first  importations  date  from  an  age  long  before  historic 
"-^»,  and  can  be  determined  only  from  archapological  research, 
first  human  inhabitants  of  Europe,  the  palaeolithic  men, 
bad  no  domestic  animals,  and  depended  for  their  livelihood 
solely  on  the  natural  products  of  the  soil  and  the  fruits  of  the 
chfkso.  Centuries  after  them  came  the  neolithic  men,  of  another 
race^a  pastoral  people,  bringing  with  them  certain  domes- 
tic animals.  Our  knowledge  of  the  kind  of  life  these  races 
lived  is  only  of  tho  vaguest  character.    But  the  knowledge  of 
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some  contemporary  tribes  who  aru  still  Ii»  mfc, 
uud  without  doraesticatud  animals  or  plant*? 
make  a  fair  comparison  between  the  C' 
their  introduction  and  that  to  which  he  J —   - 
their  aid. 

The  Fuegians  and  the  Australian  aboi 
a  condition  very  nearly  like  that  of  piu 
habitation  of  the  Fuegians,  cold  as  is  the  climaU;  of  thvir  coon' 

try,  is  the  hut  of  branches,  their  only  c1 f 

fox,  deer,  or  guanaco,  which  they  throw  <  „ 

or  over  the  left,  according  to  which  is  exposed  to  the  wind.   Thi 

have  no  domestic  animal  ox  "       '  '  '  ' 

hunting,  and  is  of  uo  mean  ui  ; 

ons  are  a  javelin  tipped  with  a  sharp  bono,  and  bows,  wilU 

pointed  arrows.    They  are,  in  fact,  conltT       -     '        '   — 

zation,  still  in  their  palceolith.ic  age.    Th 

men.    They  gather  a  few  shells  on  the  beach,  and  on  occaaooA] 

stranded  whale  furnishes  them  a  royal  fea:V     T^- -y  eat  thtdr 

food  with  only  the  slightest  preparation,  t  -<   thmw 

their  meat  on  the  fire  for  an  instant  to  bring  out 

Tliey  have  no  convenient  means  of  making  fire,  an?''   •  (i| 

they  try  to  keep  goes  out,  have  to  resort  to  the  (» 

rubbing  sticks.     Their  existence  b<  iuo«t  t«mUU»  wltea 

storms  prevent  them  from  hunting  a;.-  ...  ....:^. 

The  Australians  are,  if  possible,  more  ravage  than  tlie  Fi 
ians,  but  they  live  in  a  ho-  natural  flora  ol 

liioh  furnishes  them  some  t      .      , ,  .  fauna  abnn 

gamei.    But  they  have  no  domcsticatod  animal.    Tbeirwild 
is  somotimes  tamed        '         '      T    :     '  •     .    '  -^ 

reduced  to  a  really  ■ , 

fixed  abode,  the  Australian  sleeps  wherever  night  oT>  li 

He  has  no  clothing  or  feeling  of  rr    '     '        "        — 
lance,  tipped  with  a  kangaroo's  t' 

food  depends  on  the  chances  of  the  rha£&     When  it  is 
dant,  he  never  thinks  of  saving  it ;  if  it  is  exhaustod,  ha 
huuf^er  or  turns  antliropoph»gist> 

The  Eskimos  of  Greenland  are  also  b' 
withstanding  the  rigor  of  their  cliinat*,  ' 
existunce  infinitely  superior  to  thosn  of  ^^i>- 

t  ;  and  they  owe  their  adv; 

'i .atcd,  the  ecal,  which  nea.....  -  -,  ,  .- 

being  very  plentiful  on  their  coasts,  they  hu 
t'   '  "  -  danger 

i-  lited,  an  .. 

auxiliary  in  the  chaF«,  serves  them  as  a  draught  £ 

Tho  Eskimos  cloeo  their  irindowft  with  Mai  pur 
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mnd  Ughi  iheir  huts  with  seal  oil ;  the  basis  of  their  food 
is  seal  meiit,  fish  aud  shell-lish,  ouly  serving  to  give  variety  to  it ; 
they  wear  a  full  dress  of  seal-skin  sewed  with  seal  tendons,  with 
needles  of  seal  bone ;  their  boots  are  of  seal  leather,  and  their 
baby-clothes  are  also  made  of  seal-skin ;  and  that  substance  con- 
stitutes the  sheathing  to  their  boats.  They  are  able  to  travel  ou 
^■^■'  V  or  snow  and  ice,  in  sledges  drawn  by  their  dogs.  With  the 
;tion8  of  existence  thus  fairly  well  asfiure<l  to  them,  they 
e  proved  themselves  accessible  to  a  certain  degree  of  civiliza- 
aud  have  been  taught  to  read  and  write,  and  to  submit 
Ives  to  religious  restraints.  Yet  they  are  liable  to  suffer- 
in  seasons  of  extreme  severity  which  they  might  escape  if, 
of  the  wild  seal,  they  had  some  domestic  animal  on  which 
,ey  could  depend  for  the  supply  of  their  food  and  economical 
ts. 

Tho  reindeer  is  to  the  Laplander  all  that  the  seal  is  to  the 
Eskimo^  and  more.  It  gives  him  its  skin  for  clothing,  its  flesh 
for  food,  its  horns  and  bones  for  tool-making.  It  furthermore 
gives  milk, and  is  a  pack  and  draught  animal  To  these  it  adds  the 
capital  advantage  over  the  seal  of  being  a  real  domestic  animal, 
hat  the  Laplander  is  rarely  deprived  of  necessaries.  The  dog 
>  an  auxiliary.  The  Laplander  has,  therefore,  two  domestic 
imals.  He  has  naade  a  corresponding  advance  in  civilization 
yond  what  has  been  accomplished  by  the  Eskimo. 
The  Spanish  conquerors  found  two  countries  in  America  which 
had  a  civilization  of  ancient  date — Peru,  whore  there  wore  two 
domestic  animals,  the  dog  and  the  llama;  and  Mexico,  which, with 
no  domestic  animal  but  the  dog,  had  an  advanced  and  very  pro- 
dootive  agriculture.  Everywhere  else  the  Spaniards  found  sav- 
ages, of  whom  the  Caribs  were  the  most  famous.  These  are  rep- 
resented now  by  the  Oalibis  and  other  tribes  in  Guiana,  who 
exist  in  a  primitive  condition,  without  domestic  animals.  On  his 
second  voyage  to  America,  in  1493,  Columbus  brought  over  some 
Earopean  domestic  animals,  which  became  tho  property  of  the 
Indians  who  had  intercourse  with  the  whites.  The  half-breeds 
of  these  Indians,  the  Gauchos  and  the  Araucanians,  became  in 
loss  than  two  centuries  pastoral  and  agricultural  peoples,  whUe 
oth«r  tribes,  retiring  from  the  whites,  fell  into  a  state  of  decline. 
America,  poor  in  domestic  animals  and  having  few  cultivated 
ta  at  the  time  of  the  arrival  of  the  Spaniards,  from  being 
lie  to  support  only  a  primitive  and  sparse  population,  has  by  the 
aid  of  these  elements  of  civilization  become  populous  and  wealthy. 
The  same  that  has  been  a<-ci>niplished  in  America  in  three  cent- 
os has  been  done  in  Australia  in  fifty  years. 
From  this  review  of  primitive  life  we  draw  the  conclusions 
t,  wh'"  '  >•  may  be  found,  man  is  condemned  perpetually 
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to  a  savage  and  primitive  life  in  a  stone  ag>     '  r        1 1  in  •  >  n;-! 
tuand  of  domestic  animals  and  cultivated  plu.  u  tin.- 1* 

ning  of  human  progress  comfort  of  living  has  borne  o  re! 
to  the  number  of  domesticated  species  ;  and  it  wa»  by  hnp< 
their  animals  and  plants,  or  by  acclimatatiou,  that  advi 
peoples  made  conquests  and  colonizations  in  lands  occapiHl 
primitive  man.    In  such  cases  the  natives  generally  give  way 
fore  the  conquerors. 

To  the  nine  animals  primarily  acclimatt  'le 

were  added  in  the  age  of  the  Greeks,  by  dome 
bee,  and  pigeon,  and    by  acclimatatiou    the    pettoock  and  the 
guinea-fowl.     In  the  Roman   ptriwl  tlie  rabbit  and  duck  mnt 
domesticated,  and  the  ferret  was  intr<Kluc«l.    After  that  thsrt. 
were  no  additions  to  the  domostio  fauna  till  tbo  ■ixtemiUi  ovnt 
when  the  guinea-pig,  An  luck,  anil       '  •>  acdimftl 

from  America.    Notwiti  -g  the  bu  of  aoq< 

tions  in  this  long  period,  the  domestic  animals  and  cultivated 
plants  of  Europe  wore  the  prime  cause  of  a  conjiderable  gradual 
augmentation  in  the  comfort  of  the  iiopulatic'n.  They  hare  been 
brought  to  a  high  degree  of  perfection,  correeponding  with  the 
growing  extent  of  our  wants,  and  have  bo<'Ti  -■•»■•'•'  to 
remarkable  modifications,  under  the  new  ec  ■  cb 

a  process  of  transformation  which  is  still  ■\i»  and 

never  be  completed.  Spt'cies  have  been  u. .  ..^.  •.  up  to 
the  requirements  of  varied  wants,  so  that  one  has  bcwn  mad* 
competent  to  give  the  ser\'ice  that  might  be  demandt^  of  two, 
three,  and  four  species.  Thus,  in  horses,  wo  have  the  riding 
horse,  which  can  walk,  pace,  trot,  or  gallop ;  the  cart  horse,  which 
can  pull  a  heavy  load  at  a  walk ;  the  stage  borae,  drmwiog  a 
lighter  load,  with  a  fair  dt-gree  of  8])eo<l ;  and  the  carriage  b 
which  travels  with  speed  and  elegance  of  gait.  Could  ib«  bi 
have  rendered  us  such  a  variety  of  eervioos  if  ho  had  b«ea 
a  wild  state  ?  This  question  is  not  a  gratoitotu  m 
The  half-wild  horses  impc)rted  a  few  years  ago  from  tbo 
tine  Republic  were  of  little  value,  because  th<'  '  '  not 
fitted,  by  ancestral  training,  to  perform  the  Vu:  utiea 

quired  of  them. 

Instead  of  increa.sing  the  number  of  »'-°''<«=  ~-o  i,.»-^.i 
oped  varieties  within  the  spociea,  each  a.' 
iTbe  Laplander  has  one  rein<loer,  tli 
jim;  we  have  four  or  five  horseR,  for  ... 
tion  alone.    We  have  also  got  animals  ii 
^species. 

It  is  thus  found  that  the  mntorial  comfort  of  r»  r.nor.lf  i1..r*TiJt 
much  on  the  animal  and  vegetable  pnxt ' 
variety  as  woU  oa  on  their  abundance,      ixic  vuiicij  ut  niiin 
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^^A  Yftgetable  products  depends  on  the  number  of  domestic 
Hfa|to8  and  on  the  number  of  specialized  varieties  within  the 

^FsL  L  Geoffrey  Saint-Hilaire  had  shown, at  the  time  of  found- 
Mjg  the  Society  of  Acclimatation,  that  most  of  our  animal  and 
^■getable  products  had  come  to  us  through  that  process  as  the 
H^^^^^HL  While  no  one  could  deny  the  athantages  that  had 
^PHHI^H^from  it  in  the  past,  some  were  skeptical  as  to  its 
Rility  in  the  future.  But,  as  M.  Quatrofages  has  said,  man  is 
HinstanUy  developing  new  wants;  so  that  the  luxury  of  the  even- 
Kg  becomes  the  necessity  of  the  morrow.  He  reminds  us  that 
Ho  turkey  was  first  imt)orted  as  a  fancier's  bird,  and  the  dahlia 
H  »u  eatable  plant ;  and  I.  Geoffrey  Saint-Hilaire  spoke  of  the 
■ttincu-pig,  which  the  experimental  i>hy8iologist  has  found  so 
valuable,  as  useless. 

^  I  begin  the  list  of  the  recent  trophies  of  acclimatation  with 
He  (TTvat  Australian  eucalyptus,  a  few  seeds  of  which  planted 
H  I  Provence,  produced  good  trees,  showing  that  the  spe- 

■^  . — li  be  grown  on  the  Mediterranean  littoral.  It  is  now  at 
^DBM  in  Corsica,  Algeria,  Italy,  and  Spain,  and  is  distinguished 
vf  the  projierties  of  rapid  growth,  making  marshy  places  eani- 
'JgFf,  and  having  a  hard  wood  impregnated  with  a  peculiar  essen- 
^U  oil,  tho  presence  of  which  insures  its  durability.  The  indus- 
HUU  cultivation  of  the  bnniboo  was  begun  in  18C1  in  the  Bassos 
^vreniJes,  under  tlje  direction  of  M.  Garitjue.  The  plantation  of 
^Rir  hectares  is  now  very  remunerative.  Following  M.  Garique's 
Hnm' '  "  Southern  Railway  Company  is  using  the  bamboo  to 
Bl  tl.  of  its  embankments  and  fulorn  its  lines.    The  mili- 

tary administration  contemplates  using  it  also  on  the  taluses  of 
\\M  fortifications,  where  it  will  have  the  further  advantage  of 
jutking  the  works  difficult  of  access.  By  cutting  the  stems  on  a 
^knting  lino  the  ground  can  be  converted  into  a  tract  of  stiff, 
^WB  stubble  that  no  one  will  be  able  to  walk  over.  This  has 
^^Hftono  in  Tonquin. 

^^^HMk'/ii/v  affinis,  to  which  M.  Pailleux  has  given  the  name 
^HHW  a  common  name,  is  a  labiate  plant,  allied  to  sage  and 
^■nt,  and  is  cultivated  in  China  and  Japan  for  its  eatable  tuber- 
^Ba.    8p*    '  '>f  it  received  by  the  Society  d' Acclimatation  in 

HB3  wert'  ;  -d  by  M.  Pailleux,  who  finds  that  the  tubercles, 

Hoked  about  as  beans  are  cooked,  have  the  flavor  of  the  arti- 
^■|fe.  '  ssess  the  advantage  of  offering  a  fresh  vegetable  in 
^^H>  .iiuary,  and  Februarj',  when  such  foods  are  scarce. 

^Ba«,  in  less  than  ten  years,  an  edible  plant  has  been  importetl, 
^fc^i-  -•  1  upon  in  cultivation,  experimented  upon  in  con- 
^H^l  I  definitely  acclimated. 

^■Tib«  goja,  a  kind  of  oleaginous  pea  from  China,  which,  not  con- 
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tiiiiiing  starch,  is  »\n  excellent  food  '' 

betes,  was  introduced  in  1S55,  and  h. I  ^  .      1  nnni' 

0U8  experiments  by  members  of  the  Societi  oTAccJimataiion, 
has  been  most  extensively  cultivated  in  Austrio-HangBiy. 
has  now  become  a  common  agricultural  plaul.     The  ailaut 
siUc-worm  (Attacus  Cynthia)  was  imported  from  China  to  Itnlf 
in  185G,  has  been  largely  multiplied,  and  haa  now  Itecome  bo  well 
acclimated  that  it  lives  in  the  wild  state.    It  may  thus  be  fooul 
living  ou  the  ailantus  trees  in  different  parts  of  Pari».    It  ha 

not  yet,  however,  been  made  industrially  profit'  1      ' 

silk  is  hard  to  wind,  but  a  moans  will  be  fonnd  t 
ating  this  difficulty. 

The  first  attempts  to  naturalize  the  ordinary  salmon  (Sn?"" 
solar)  in  the  waters  of  southern  France  in  1886  and  1^67  wct'. 
successful,  because  the  temperature  of  the  wat^r  thoru  wm  iw* 
suited  to  that  species.    The  introduction  of  tlie  Califurnia 
(Salmo  quin/iM^)  by  the  society  in  1888  has  been  attended  witli 
better  prospect  of  success.    Th<*        '      *     "      '  "  "     '"nli 

States  Fish  Comuiissiou,  is  pn-^i 

starting-point  for  peopling  tho  affluouta  of  tho  UtMliterraoeKB 
with  this  valuable  fish.  J 

The  golden  pheasant,  originally  from  China,  was  impoTt«Ml  int^^ 
England  toward  the  middle  of  the  eighteenth  •  l^i 

been  much  in  favor  as  a  cage  bird.    It  h.'i~  '  •  1  nii 

economical  value  from  its  feathers  having  i  u 

an  adornment  of  clothiug,  and  the  cages  havo  bvca  calic«i 

supply  them.     Tho  sacred   pheasant,  ir '•♦■-^    f.-. ..r,   m. 

18(50,  has  multiplied  rapidly,  with  a  cci 

price,  and  it  may  now  be  found  wild  in  1  Pi 

where  no  more  care  is  taken  of  it  than  ot     ...  .  r>..:..-     ..da. 

The  belief  that  the  African  elephant  can  not  be  tameil  ia 
futed  in  the  case  of  Juliette,  in  the  Jurrlin  tTA'    " 
has  borne  several  young,  and  is  ilistinguiBhed  1 
ties  of  strength  and  docility. 

T^      '  '    '.  or  the  dauw,  althooffb 

nat  liirmstoads, has  been  seen 

cral  years  in  the  streetji  of  Paris  serving  as  a 


Those  animals  make  thomselvefl  at 

themselves  soberly,  and  reprodure 

experiment  in  the  Jardin  d'Acc^ 

shown  that  they  are  easily  tame 

are  capable  of  displaying  mnch 
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■     LAWS  OF  GOVERNMENT  AMONG  THE  LOWER 
ft  ANIMALS. 

H  Bt  J.  W.  SLATKB,  F.  E.S. 

^m  "BorfHre  mortlity  nnder  some  form  or  other  bos  existed  In  ereiy  society  of  whidi  the 
world  hu  bad  eipcrience." — (Gboti's  Fragment!  on  Ethical  Sul^ecti,  roL  iii,  p.  497.)  | 

WHETHER  the  author  just  quoted  knowingly  or  intention- 
ally referred  to  the  societies  of  the  lower  animals,  as  well  aa 
to  those  of  mankind,  I  am  not  aware.  Perhaps,  if  he  had  no  such 
intentions,  his  testimony  may  be  regarded  as  all  the  more  valu- 
able. Assuredly  the  ant-hill,  the  wasp's  nest,  the  rookery,  or  even 
the  roaming  herd  of  elephants,  antelopes,  peccaries,  or  the  like, 
could  not  cohere,  and  therefore  could  not  continue  to  exist  as  such, 
without  some  kind  of  law  and  government.  Such  law,  too,  must 
have  its  foundations  laid  not  exclusively  in  the  physical  force  of 
the  indi^'^d^al,  but  in  part  upon  notions  of  right  or  wrong,  how- 
ever vague  and  crude.  Absolute  personal  equality  is  probably 
non-existent  in  any  case.  Bodily  strength  plays  a  part  the  more 
prominent  the  less  complex  ^nd  perfect  is  the  organization  of  the 
society.  In  a  herd  of  bisons,  of  wild  horses,  of  elephants,  or  in.  a 
troop  of  baboons,  the  strongest,  generally  a  male  in  the  prime  of 
life,  possesses  and  exerts  a  certain  supremacy.  He  holds  exactly 
the  same  position  as  does  the  chief  of  a  savage  human  tribe; 
holds  it  by  the  same  tenure  and  exercises  it  in  a  very  similar 
maimer,  and  subject  to  the  same  limitations.  That  his  authority 
is  not  absolutely  uncontrolled  we  may  learn  from  a  fact  to  which 
I  shall  have  to  return — the  existence  of  adult  males,  generally 
large  and  powerful,  who  live  in  exile. 

Among  birds  tl>e  moral  life  is  more  highly  developed  than 
among  mammalia,  as  we  may  learn  from  their  being  more  gen- 
erally monogamous.  Hence,  with  them,  individual  superiority 
sinks  very  much  into  the  background.  The  rookery  or  the  her- 
onry seems  to  form  a  republic  where  all  are  subject  to  a  code  of 
laws  which  the  majority  is  always  ready  to  put  in  force  against 
any  offender.  ] 

The  queen  bee  holds  her  position  by  the  right  of  the  strongest 
as  against  all  rivals,  and,  on  the  birth  or  the  introduction  of 
another  female,  she  is  always  bound  to  do  battle  to  the  death  for 
her  position.  But  her  sway  over  her  subjects — if  such  we  may 
consider  them — unlike  that  of  the  strongest  tusker  in  a  herd  of 
elephants,  rests  nowise  upon  physical  force. 

Before  speaking  of  the  laws  of  brutes,  we  must  necessarily  first 
show  that  they  have  a  perception  of  duties  and  of  t\\^\v\.?..  "^•a.-K^ 
facts  prove  that  the  lower  animals  recognize  pTo\>OT\rj,aTA«^'i'Cvtx- 
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guish  as  clearly  ae  do  many  men  betTr- 
trespassing  tliey  plainly  know  that  t 
conscience  makes  cowards  of  many  if  ncjt  of  aii. 

"  You  are  aware,"  says  a  writer  in  the  ZoologijJt  <  v. 
"that  in  Rome  the  inhabitants  are  accustoniod  lo  t"i 
garbage  and  refuse  of  their  houses,  which  is  dfjK^i  t 
in  some  blind  comer  appointed  for  that  purp<wo  I)  i...  ,,^^.... 
Though  several  hundreds  of  these  dop<jte  exiet*Sn  Rome,  not  one 
is  unappropriated,  but  has  become  the  fee-simple  particu- 

lar dog,  who  will  not  suffer  his  claim  to  be  inrs'l  mo  cf-?*? 

of  copartnership  in  a  comer  have  been  obeerved,  bat  with 
on  the  death  of  a  parent,  and  desperate  hattlee  occur  ooca&iuiuUij 
about '  fixity  of  tenure,'  as  in  Tippcrary." 

The  homeless  dogs  of  Constantinople  have  thoir  ftartiatliir 
quarters  of  the  city,  into  which  no  '  •  \x»  regu]«rly  aat«l» 

lished  canine  inmates  can  intrude  wi c  risk  of  boiiig  ton 

to  pieces. 

A  spider,  unless  greatly  superior  in  size,  hesitaV*  to  hii 
web  of  another  spider  for  marauding  purposes.     Ants  can 
themselves  rightfully  entitled  not  merely  to  the  city  they  ] 
built,  and  the  roads  they  have  laid  out,  but  to  the  whole 
boring  territory,  and  they  will  brave  any  odds  in  its  defeoaa.] 

I  do  not  assert  that  among  the  lower  aaimals  riglr 
might.    Like  the  "  lords  of  creation  "  they  often  oovti 
their  own,  and,  like  them,  they  sometimes  overcome  the  fool 
resjwct  for  their  neighbor's  landmark.    Th-  •  '"athered* 

four-footed   Romanoffs — Xachbarfrfjuer — w;  out   «cmf 

seek  to  absorb  whatsoever  lies  in  their  ricinity,    Nor  does  rigfat 
«oii-  '    ''     -ition  always  lend  the  assailed  party  stivngth  eno 
tou  IS  Plevna 

We  may  go  yet  further :  not  only  do  animals  feel  a  right 
such  possessions  as  they  have  acquired  by  .~- ■•  •" 
covery,  or  by  labor.    Such  right,  among  soi 
nized  by  public  opinion,  and  is  enforwKl  by  poHitive  ; 
port  of  this  statement  let  us  turn  to  the  rookc''''     ^* 
served,  not  once  only  but  repeatedly,  that  a 
rooks,  too  lazy  to  fotch  building  material 
given  to  plundering  their  more  industrious  ii 
formally  punished  by  the  commuiiity.    The 
ries  grt^tly.    S 

Somotimos  the  :  _, . 

materials  are  given  back  to  their  rightful  owners, 

again— perhaps  V  '         mdry  for 

the  offeadon,  af  1  <:'re  coffii 

ruokery  and  loft  to  seek  out  for  '- 

one  occn  '  saw  a  rook  sieaimuy  upi'r>.><v_-u  mv 
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completed  nest  and  try  to  remove  some  of  the  stick&  But  the 
inmate,  reaching  over  the  edge,  gave  the  thief  a  goo<l  peck,  where- 
upon he  at  once  flew  away  without  attempting  to  defend  himself 
or  to  retaliate.  Similar  cases  may  be  witnessed  among  other 
species  of  birds  which  live  in  communities. 

It  may  here  be  pertinently  asked  whether  the  laws  of  the 
lower  animals  protect  persons  as  well  as  property,  or  whether 
they  resemble  the  criminal  code  of  England,  which  imprisons  the 
ihief  and  dismisses  the  ruffian  with  a  paltry  fine — in  fact,  a  retro- 
spective license.  In  reply,  I  must  point  to  the  "  rogue  elephants  " 
of  India  and  Ceylon,  and  to  the  outlawed  buffaloes  of  South  Af- 
rica. The  gratuitous  malignity  of  these  outlaws  has  been  noted 
"by  many  travelers,  and  it  has  been  ascribed  to  their  expulsion 
from  the  herd.  This  is  confounding  cause  with  effect :  they  are 
banished  for  being  quarrelsome  and  for  repeated  breaches  of  the 
Iieace. 

But  to  return  to  the  rookery:  "  crow  courts,"  or  crow  parlia- 
ments "  as  they  are  locally  called,  have  been  observed  in  various 
districts.  These  are  prolonged  meetings  in  which,  after  much 
noise,  sometimes  proceeding  from  one  bird,  sometimes  from  a 
small  number,  and  then  again  from  the  general  assembly,  a  single 
rook  is  attacked  by  the  community  and  put  to  death.  These  exe- 
cutions do  not  seem  to  bo  connected  with  any  inroad  upon  prop- 
erty, since  they  are  not  confined  to  the  nesting  season,  the  great 
time  for  robberiea  There  is  hence  reason  to  suspect  that  wo  have 
here  procee«lings  for  offenses  against  the  person,  or  against  the 

«neral  well-being  of  rookdom. 
In  districts  where  carrion  crows  abound,  similar  trials  and  oxe- 
iions  have  also  been  observed  among  tliese  bold  marauders. 

Among  rooks,  further,  laws  of  a  different  kind  may  be  traced, 
the  exact  purport  of  which  has  not  been  discovered,  but  which 
evidently  subserve  a  public  purpose  rather  than  the  more  regula- 
tion of  private  disputes.  For  instance,  in  a  grove  tenanted  by  a 
flourishing  rookery,  one  particular  tree,  seemingly  eligible  enough, 
was  never  selected  for  nest-building  purposes.  If  a  pair  of  young 
birds  made  the  attempt,  they  were  prevented  and  the  foundations 
of  their  house  regularly  removed  until  they  conformed  to  the  cus- 
tom of  their  fellow-citizens  and  built  on  some  authorized  tree. 
In  this  one  case  a  clew  to  the  proceedings  was  furnished  by  acci- 
dent. A  violent  storm  suddenly  overthrew  the  tree,  which,  though 
apparently  sound  and  vigorous,  was  inwardly  decayed  beneath 
the  surface  of  the  ground.  How  the  rooks  discovered  the  untrust- 
worthy condition  of  the  tree  is  a  question  interesting,  indeed,  but 
beside  our  purpose. 

The  existence  of  such  laws  proves  that  the  rooks  have  TcvvAe> 
some  advances  in  civilization,  and  deem  it  a  du\.y  \ft  ^toNftcV  ^«> 
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Kvea  of  their  community  even  against  its  own  ignoronoo  or  c*i*- 
lessnesa.  The  prohibition  of  nosts  in  the  antaJu  Inns  is  n  tttp 
toward  sanitary  legislation. 

But  there  are  other  instances,  inHtructive  in  their  way,  where 
rooks  interfere  with  members  of  their  own  community  witbmt 
any  apparent  cause.     Wliito  remarl:  !-ne,  Obserratioot  et 

Various  Parts  of  Nature), "  If  a  pair  • .  juild  on  a  single  tree, 

the  nest  is  plundered  and  demolished  at  ouoe."  This  bM  beca 
repeatedly  observed  by  other  naturalists  -w'  •«  ven 

quite  unexceptionable  in  point  of  ajundness.  _        sebtnb, 

by  their  conduct  in  such  cases,  remind  us  of  certain  proceodiu^ 
of  our  own  species.   The  rooks  who  j.  '    *'       '"         Mzas 

who  build  on  unauthorized  trees  nr.  lOgl 

who  claim  a  vested  interest  in  tlieir  neighbors'  :  vo  opin- 

ions, who  carry  scientific  questions  to  be  docideii  ujmju  in  a  po- 
lice court,  who  dictate   what  may  be  discussed  and  what  most 
be  ignored,  and  who  seek  to  limit  the  methods  of 
search.    Hence  the  rooks  are  probably  the  first  an 
have  evolved  the  \ice  of  intolerance.    Censorships,  an  \ 
agitations,  the  imprisonment  or  execution  of  *' 

thus  be  traced  down  the  zoological  series,  and  ma^  

ultimate  transformation  of  the  tabooed  trees  near  tlie 

In  the  rooks,  as  in  the  demos  of  ancient 

pointed  out,  it  is  curious  that  the  first  ■ 

intolerance  should  be  in  a  republican  community.    Pcrhape  here, 

as  elsewhere,  political  freedom  has  to  be  bought  at  the  price  of 

intellectual  and  moral  bondage. 

The  laws  of  ants  are  probably  more  oompleto  and  i  • 
those  of  the  rookery.    In  the  ant-hill  the  individual  is  ..orupii 
■XnoAed  in  and  subjected  to  the  iiitere.sts  of  thf  ooniin 
Cases  which  seem  to  indicate  sanitary  logi.<-'  .ve 

served  by  Sir  John   Lubbock  and  others, 
societies  like  those  of  anl4*  can  not  oc^'ur,  an  ofore^ 

repression.    Neglect  of  duty  does  occasionn' 
has  been   seen  to  be  promptly  punished  w...    v.^ 
the  agricultural  ants  of  Texas  prisoners  have  been  known  to  be 


mast  J 

1 


brought  in  by  a  fellow-citizen  and 

manner  to  the  guardswho  arealwajt 

before  the  city,  and  who  carry  the  offender  into  the 
passages.    "Working  ante  (Mrs.  L.  T' 
nsan  Society,  vol.  v,  p.  217)  have  bt- 

companions,  appiarently  as  the  penalty  of  inn 

It  is  .,,.,.    ,.       ,. 

species  < 

tribcR,  and  dans,  is  a  phenomenon  which  has  i 

lower  animals.    This  view  is  a  grave  error. 


ry  rough 
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d  permanently  gregarious  species,  as  distinguished  from  such  as 
ly  flock  together  temporarily  for  some  casual  purpose,  shows 
plain  marks  of  a  subdivision  into  nationalities.  These  tribes,  by 
whatever  name  man  may  condescend  to  call  them,  possess  the 
main  features  of  similar  aggregations  among  the  human  species. 
They  lay  claim  to  some  particular  territory ;  they  defend  it  to  the 
best  of  their  ability  against  outsiders,  and  at  the  same  time  in  a 
manner  truly  human  they  are  not  xmwilling  to  encroach  upon  the 
domains  of  their  neighbors.  They  liave  even  two  distinct  moral 
codes,  one  to  bo  observed  toward  fellow-citizens  and  the  other  for 
aliens  of  their  own  species. 

Nationality  among  the  lower  animals  shows  itself  in  two  very 
different  types.  Among  vertebrates,  the  nation,  wherever  it  exists, 
is  composed,  as  in  the  human  species,  of  a  number  of  families, 
monogamous  or  polygamous  as  the  case  may  be. 

Among  the  Articulata,  at  least  in  the  only  cases  where  true 
nationality  can  be  traced — i.  e.,  among  insects — the  social  imit  is 
not  the  family  but  the  individual.  In  the  case  of  the  hive  bee  we 
might,  indeed,  say  that  the  family  and  the  nation  are  coextensive. 
Among  ants  this  is  not  the  case,  since  in  every  well-established 
ant-hill  there  are  several  queens,  so  that  the  community  is  not 
linked  together  by  blood.  It  may  be  contended  that  the  absence 
of  the  family,  viewed  as  a  something  which  for  most  individuals 
has  claims  stronger  than  those  of  the  state,  is  the  cause  which  has 
permitted  the  successful  organization  of  communism  in  insect  so- 
cieties. 

Among  ants,  bees,  wasps,  etc.,  the  state  has  no  rival.  She  ab- 
sorbs all  those  sympathies  and  energies  which  in  human  society 
the  average  individual  devotes  to  the  interests  of  his  wife  and 
children. 

We  thus  see  that,  from  their  own  point  of  view,  theorists  on 

ial  reform  have  been  logically  consistent  in  attacking  the  in- 
stitution of  marriage  and  the  entire  system  of  domestic  life, 
though  unwittingly  they  have  sought  to  approximate  man  to  the 
condition  of  the  ant  and  the  bee.  They  would  form  society,  not 
as  heretofore  of  families,  but  of  individuals ;  or,  as  it  might  be 
expressed  in  physical  language,  they  seek  to  build  up  the  com- 
munity not  of  molecules,  but  of  atoms  I 

But  suppose  that  communism  were  successful  in  the  abolition 
of  marriage  among  mankind,  would  it  therefore  reach  its  ideal  ? 
Let  us  look  a  little  more  closely  into  insect  life. 

It  is  not  enough  to  show  that  the  failure  of  communism  among 
mankind  and  its  success  among  ants  and  bees  are  due  to  the  exist- 
ence and  the  power  of  the  family  in  the  former  case  and  to  its 
absence  in  the  latter.  We  must  yet  inquire  into  the  why  and 
the  wherefore  of  so  important  a  distinction.    Vertebrate  society. 
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where  it  exists  at  all,  is  founded  on  familj  life,  because 
normal  vertebrate  animal  is  attracted  to  some  indivi'lnal  nf  ibn 
opposite  sex  by  the  strongest  inipuLao  of  its  nature,  t  ',f. 

preservation  alone,  and  not  always,  being  -v,->.T,t,„i      i  ,,^ 

society  where  it  exists  in  perfection,  as  u  .^^ 

Ura,  is  not  formed  of  an  aggregation  im>  Uittgnat 

majority  of  hymenopterous  insects  of  i_   ^  : , .    .  .5  aro  nw 

incapable  of  domestic  attachment  and  devoted  to  tlio  eomm! 
lalone.    To  attempt  without  the  r:  '  "  "'t 

-among  mankind  the  social  arrany  -an  ut- 

terly baseless  scheme. 

Looking  a  little  further  in  the  same  diroction.  wo  wv  that 

'among  men  there  is  a  vride  diversity  both  in  iutolhiijenct)  and  in 

energy.     The  more  highly  endowed  individual,  if  he  doee  not 

leave  his  children  in  a  better  position,  materially  spen!--  -    -  yci  J 

likely  to  hand  down  to  them  his  own  personal  sup  ^V 

rthis  manner  the  equality  craved  for  by  theorists  \»  practically 

annulled.  ^ 

Among  ants  nothing  parallel  can  occur.    The  worker*  and  thoH 

fighters  are  sexless.    If  any  individual  is  -  in  ~ 

strength  and  intelligence — and  certain  f  ;u  „   .... ..a  to 

believe  that  such  must  be  the  case — it  has  no  offspring  to  whoa 
its  gains  could  be  bequeathed  or  its  personal  superiority  handedfl 
down.  ^ 

Hence  the  origin  of  a  pariah,  a  criminal,  or  a  pauper  class  is 
Lprevented.    Conversely,  the  f ■ 
ipossiblo.     The  ant-hill  is,  i  i 
pedagogue  and  his  disciples ;  but  it  is.  on  the  other  lumd,  deprive 
of  the  thinker,  the  inventor,  and  the  iT  r. 

This  is  doubtless  the  reason  of  tht  ry  character  of  tb« 

civilization  of  ants.     In  proof  of  this  ossihcation  or  stai^atinn,  aj 

^very  interesting  fact  was  pointed  out  '  ■   "  ■  —  ■ 

8t  Oswald  Heer.    Certain  ants  Ix*! 
Dies  are  found  both  in  Switzerland  and  in 
I  two  groups  no  intercourse  can  have  taken  ,  .. 
munication  can  have  been  transniittivi  since  the  " 

\"  was  interposed  between  Dover  and  Calais — that  \a,  iat  many 
lousands  of  vears.     Yet  on  carpful  examination  l!i«*  .'<>-fal  ar- 
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ingements  of  these  two  severed  portions,  their  a- 
ieirhftl'  il,  appe/i'     ' 

beeii  .,      :-.  any  chn    , 

changes  would  in  both  these  communititv  hATe  pi 
»me  rat©  an'  *  '  ''    ''     same  dir    *' 

Brence  soem^ 


nd 


i 


end. 
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career  of  each  indtridual  insect 
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Icidedly  in  favor  of  the  preservation  of  social  equality  and  of 
e  stationariness  of  civilization.  If  either  ant  or  man  is  apt  to 
rise  or  to  fall,  then  the  shorter  the  time  during  which  such  rise 
or  fall  is  possible  the  more  surely  will  a  uniform  level  of  society- 
be  maintained. 

To  prevent  misunderstanding,  I  must  remark  that  differences 
of  structure,  with  a  corresponding  difference  of  dGties,  occur 
among  the  workers  in  the  ant-hill ;  but  these  differences  are  not 
transmissible,  and  the  various  classes  of  workers  spring  indis- 
criminately from  the  same  parents.  Hence  they  are  not  analo- 
gous to  the  castes  that  have  arisen  in  many  human  races. 

It  is  noteworthy  that  man  has  from  time  to  time  sought  to 
imitate  the  neuter  order  so  prevalent  in  hymenopterous  societies. 
These  attempts,  however,  whether  made  by  devoting  certain 
glasses  to  celibacy,  or  by  a  more  barbarous  method  prevalent  in 
Bktiquity,  and  surviving  in  the  East  even  to  our  own  times,  have 
been  an  utt«r  failure.  Celibates  have  always  proved  a  disturbing 
force.  What  would  be  the  effects,  moral  and  social,  of  the  appear- 
ance of  a  neuter  form  of  the  human  species,  corresponding  to  the 
working  bee  or  ant,  it  is  difficult  to  foresee.  We  may  venture  to 
surmise  that  they  would  be  disastrous. 

But,  though  communists,  ants  and  bees  are  not  cosmopolitans. 
A  stranger  of  the  same  species,  but  belonging  to  a  different  nation- 
ality, is  far  from  welcome  in  the  hive  or  the  nest.  As  a  rule,  death 
will  be  its  lot. 

Wars  not  infrequently  rage  between  different  hives,  or  between 
distinct  settlements  of  ants  of  one  and  the  same  species.  Accord- 
ing to  several  observers,  though  the  contending  armies  are  to 
human  eyes  utterly  undistinguishable,  yet  each  individual  com- 
batant never  fails  to  discriminate  between  friend  and  foe. 

Concerning  the  government  of  social  insects,  we  are  as  yet 
utterly  in  the  dark.    We  see  works  undertaken,  altered  and  ex- 
tended, criminals  executed,  guards  set,  food  brought  in,  nuisances 
^kmoved,  expeditions  planned,  and  wars  waged,  but  we  do  not  see 
^Be  guiding  spirit.    Who  determines  in  what  direction  a  body  of 
^gtitons  shall  set  out  on  a  foray  ?    Wlio  regulates  the  numbers  and 
the  position  of  the  guard  found  at  the  entrances  of  an  ant-hill  ? 
Who  relieves  the  little  sentinels  in  due  course  ? 

In  some  species  there  are,  indeeti,  large-sized  individuals  which 
seem  to  exercise  a  kind  of  authority,  but  concerning  their  powers 
and  duties  we  know  little  indeed.  If  the  various  functions  of  a 
human  community  were  left  to  the  spontaneous  initiative  of  all 
comers,  we  should  have  sad  confusion.  Now,  the  various  duties 
to  be  regularly  performed  in  an  ant-hill,  if  less  numerous  and 
multiform  than  those  of  a  civilized  human  city,  yet  Re«va.,^  wsx 
eyes,  to  be  suflScientJj  complex  to  necessite  a  VTceaxTakD.%e^%i«^«'Q^ 


L 


THE  POPULAR  SCIENCE  MONTHLY. 


684 


A  most  curious  fact  in  ant-life  has  been  observed  ^"-  '^ 
nent  French  chemist,  M.  Berthelot,  Trho  is  also  a  z 
mologist.    He  noticed  in  a  little  wood  a  floii  w 

which  for  several  successive  years  went  on  l _,.  r'- 

nres  and  laying  out  roada  in  every  direction.    At  1 

any  manifest  cause,  it  bi lually  to  deoay.    It  ' 

afflicted  by  wars,  nor  b,v  y  of  provifliona ;  yot  '  j^ 

of  its  inmates  seemed  to  diminish,  their  energy  and  ftctirity  (ad*!, 
and  their  domes  and  galleries,  no  longer  tcjit  in  ri 
desolate  and  ruinous  aspect.    On  the  other  hand,  a  < 
]  the  old  ant-hill  had  formerly  sent  out  to  a  congidorablo 
was  becoming  the  leading  city  of  the  district    WTj-' 
the  cause  of  this  decay  of  the  mother-city  is,  of  ■ 
doubtful.    Perhaps  its  inmates  had  had  an  attack  of  what  is  nuw 
called  "  national  conscience."   Perhaps  in  a  fit  of  "  ma^^ ;  h  .  r... » .^elf- 
abuegation" — a  modem  synonym  for  suicide — they  .  Ud 

that  it  was  selfish  to  look  after  their  own  interests,  and  tioereed 
that  such  ought  to  bo  allowed  to  perish.  Or,  it  might  be  mftrfly 
an  instance  of  the  fact  that  not  merely  individuals,  but  commani- 
ties,  races,  and  species  are  mortal — the  loss  of  \itality  having;  its 
wider  analogue  in  the  decay  of  the  tribal  instinct. 

I  have  formerly  witnessed  a  very  similur  cam  amon^  rookik 
A  huge  ash  tree,  flourishing  in  the  court  of  a  «u1':  '  tianstoa, 
and  known  familiarly  as  the  "crow  tree,"  had  i-  i   a  temt 

of  years  going  beyond  my  remembrance,  tenanted  by  a 
munity  of  rooks  to  the  extent  of  perhaps  twent  '-  * 
'oasts  each  season.  At  lost  there  set  in  a  gra-. 
From  year  to  year  the  number  of  inhabited  nesta  decreaa6<i,  and 
those  which  were  unoccupied  fell  to  ruin  or  wero  earned  off  m 
building  materials.  When  I  last  had  occasion  to  pam  thrvagb 
the  town,  only  two  nests  remained  in  the  old  " 

All  this  time  {1  now  rookery  had  been  f"...  r«.A-  ..( 

about  a  mile  outside  the  town,  and  thither  the  for 
the  tree  emigrated.    This  colony  is  now  much  mor«>  pupuluai>  Uiaa 
the  old  settlement  had  ever  been. 

The  cause  of  the  "decline  and  fall "  is  as  mystariotu  a«  thai 
M.  Berthelot'!*  ant-hill.    The  birds  had  n      ' 
lested;  their  ranks  had  evidently  not  b»'< 
the  new  rookery  could  not  have  Increased  so  rapidly. 

But,  whatever  might  bo  the  causoa  in  thP'    *         i-t(jn>^, 

here  another  feature  in  common  betwwi;  uuliiiii>  aini 

the  nations  of  the  lower  animals. 

It  has  been  observed  that  even  comn  '  "•■'" 

compel  aiiimftlg  of  one  and  the  same  spwi 
"ferontij.  i<8,  to  unite.    Tli 

i>f  ulephii;..  ......lors.   Itbassomeu 
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of  these  animals  have  been   surrounded  and  entrappe<I 
lor.    In  such  a  case,  instead  of  uniting  in  one  grand  charge 
Ppon  tho  barriers,  they  keep  coldly  aloof  from  each  other. 

The  penalty  of  banishment  occasionally  inflicted  upon  an  evil- 
er  by  a  community,  whether  of  elephants,  builaloes,  or  rooks, 
ivolves  in  its  very  essence  the  idea  of  nationality.  Where  there 
1  no  patria,  there  can  be  no  eipa/nation.  Any  group  of  beings 
»u.st  feel  themselves  a  community  before  they  could  inflict  exile 
>u  au  offending  member. 


INTERNATIONAL  CONGRESS  OP  AMERICANISTS. 

TETE  International  Congress  of  Americanists  was  formed  at 
Nancy,  in  France,  in  1876,  for  the  historical,  archaeological, 
lographical,  and  linguistic  study  of  the  two  Americas.    Its 
ibsequent  meetings  have  been  held  successively  at  Luxemburg, 
Copenhagen,  Madrid,  Turin,  Brussels,  and  Berlin.    The  last,  the 
ighth  meeting,  was  held  in  Paris,  beginning  October  14th.    M. 
^uatrefages  presided,  and  delivered  the  opening  address,  which 
published  in  the  Monthly  for  January.    French  Americau- 
Ista  were  well  represented  among  the  participants  by  Lucien 
Adam,  the  Comte  de  Charency,  Remi  Simoon,  L<5on  de  Rosny, 
Alphonse  Pinart,  Desird  Charnay,  and  Dr.  Jourdanet ;  German, 
choene,  Drs.  Hellmann,  Joest,  Seler,  Ehrenreich,  Grempler, 
KQnne,  and  Virchnw.    M.  Fabri,  now  occupying  a  cabinet 
Son  at  home,  was  missed  from  the  Spanish  delegation.    Mera- 
wore  present  from  Holland,  Denmark,  Italy,  Switzerland ; 
Brinton  and  Mr.  H.  A.  M.  Phillips  from  the  United  States ; 
an  Ignacio  Altamirano,  an  Aztec,  and  Dr.  Penafid,  from  Mexico ; 
L'Qor  Manuel  de  Peralta,  from  Costa  Rica ;  and  others,  not  named 
Das  Ausland's  account,  from  other  South  American  states. 
The  first  question  discussed  was  the  one,  now  of  several  years' 
ing,  of  the  origin  of  the  name  of  America.    M.  Paul  Marcou 
I  M.  Lambert  de  Saint-Bris,  it  will  be  remembered,  had  ad- 
Panc«<}  the  hypothesis  that,  instead  of  being  derived  from  Amer- 
Vcspucci,  who  was  also  called  Alberigo,  the  name  is  of  native 
igin,  and  came  really  from  roots  which  were  also  represented  in 
le  Amoriqni  Mountains  of  Venezuela,  Lake  Maracaybo,  and  the 
^if^on  of  Amaracapan  in  Central  America.    As  against  this  sup- 
Dsitton,  M.  Jimenez  showed  that  the  name  of  the  Ameriqui 
itains  did  not  appear  on  the  oldest  maps.    Other  respondents 
9d  that  the  name  of  Ameriqui  was  not  known  to  the  official 
itie«  of  Venezuela,  and  that  it  is  written  in  a  different 
(Axnerijaque)  in  documents  of  very  modern  date,    Testi- 
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lony  was  adduced  as  to  Vespi      '  '    Ing  calif 
- 1492  and  14'J6,  in  the  face  ,  M.  Ma: 

pelled  to  modify  his  assertions  on  that  point.     Dr. 
duced  the  copy  of  a  map  made  in  Malorcr   ••   "•  •'" 
marked  in  an  ancient  handwriting  the  : 
in  gold  from  Amerigo  Vespucci    The  C'  iit  iiiia- 

nimity  approved  an  observation  by  Dr.  Hi  .*» .us  q«i-»- 

tion  should  henceforth  be  regarded  as  reiuuvod  from  th^  pro- 
gramme of  its  discussions.  Dr.  Hellmann  menlionwl  n  ditcamwt, 
printed  at  Lyons  in  154C,  in  which  the  compilvr  purposwl  tj 
describe  briefly  America,  which  is  also  called   L'Ameque,  "^ 

group  of  islands  of  which  little  is  known."    M.  G»>* f 

tlie  Bibliotheque  Nationale,  called  attention  toa  n  a 

that  institution,  called  "  tlie  green  globe,"  which  is  EUpposcd  to 
lave  been  made  in  1513,  and  ia  one  of  the  oldest  docamentf  m 
rhich  the  name  of  America  appears.  On  it  the  land  ie  shovn 
pierced  by  a  strait  passing  through  the  heights  of  Panama,  hj  j 
which  it  is  divided  into  two  large  islands. 

M.  Gaffarel,  of  the  University  of  Dijon,  gave  an  acooant  of  j 
Portuguese  voyages  of  discovery  in  the  Columbian  epoch.    Th« 
fitting  out  and  leading  of  these  expeditions  seem  to  liave  b««a 
monopolized  by  the  Corto  Real  family ;  and  claims  are  made  that  | 
in  1464,  or  twenty-eight  years  before  Columbus,  Jol 

Real  discovered  the  land  of  Kabul  jane — Canada,  or  .  ud-l 

land.     The  first  voyage  authenticated  by  documents  is  that  of] 

laspard  Corte  Real^  in  the  year  15fK),  in  v '  \\ 

Verra  Verdex — Newfoundland,  or  Labrai  .      -  hfl 

undertook  a  new  voyage,  with  three  ships,  only  one  of  which] 
&me  back.    The  report  of  these  Toysgw  is  oontainr-' 
the  Venetian  ambassador  Pasqoaligo,  and  the  m*^ 
berto  Cantino,  to  the  Duke  of  Ferrara.    It  Id  inferred  from  ihanj 

lat  the  expedition  reached  some  region  in  the  ' ~'^      ■    -'  rij 

JafBn's  Bay,  or  some  neighboring  water.    V  kve 

been  found  used  as  ornaments  by  the  nt'i.  In| 

1502  Miguel  Corte  Real  undertook  a  new  v»..vi»gf,  hi 

brother.    He  also  disappeared.    The  interest  of  ■ 
7&a  afterward  turned  toward  Brazil,  discovered  by  CMbmi,  which] 
is  visited  by  Amerigo  Vespucci  in  1603. 

The  sessions  of  the  second  day,  under  the  prpsidency  of  S^Cor] 
Mio  —  who  was   i  ^y  M.  de  Qv 

itiitivo  of  the  pr-j  - ;  races — wae 

arch*eology  of  America.    Dr.  Solor  pro«ente<l  the  last  uuml 


gun,  witli  pictures  and  doacriptions  < 
tiee,  tran^''  ■'       .  and  oonunentary.    H-; 
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itings  of  the  jmlace  of  Mitla,  in  red  and  white,  containing 

ly  remarkable  mythological  figures  and  symbols,  which  he 

copied  on  the  spot,  and  photographed  the  picturee. 

Deaird  Chamay  read  a  long  paper  on  resemblances  between 

I  Central  American  structures  and  those  of  eastern  Asia,  China, 

Cambodia,  as  indicating  a  derivation  of  the  American  race 

>m  Asia. 

Dr.  Selor  followed  Mm  with  remarks  on  ancient  Mexican 
goldamith'a,  lapidary's,  and  feather  work,  all  of  which  reached 
»igh  condition  in  that  country.     We  know  as  yet  but  little 
I  thoir  methods.     Tlie  gold  was  melted  up  by  the  Spaniards ; 
at  of  the   feather  work — groat  quantities  of  which  were  sent 
Europe  in  the  early  days  of  the  conquest — has  perished  by 
»th-eating,  neglect,  and  dirt.    Handicrafts  were  probably  still 
usively  carried  on  in  the  earlier  days  of  the  conquest; 
>l  chroniclers  Beklora  took  pains  to  give  any  details  on- 
subject.    Exact  descriptions  can  be  found  only  in  the  Aztec 
tt  of  P.  Sahagun's  history.     The  speaker  had  copied  a  large 
of  two  originals  in  Madrid  during  the  last  spring.     The 
cient  Mexican  goldsmiths  applied  gold  chiefly — silver  only  in 
lying — to  a  kind  of  linen-lawn  fabric.    They  made  cast  and 

amered  ornaments.    For  casting,  a  model  of  the  article  was 

oarred  out  of  a  mixture  of  fine  sun-dried  earth  and  powdered 
broool  and  covered  with  a  thin  wash ;  or  the  form  was  made 
slay  and  coarsely  broken  coah     Luster  was  given  to  the  cast 
Joct  by  heating  it  in  an  alum  bath,  and  then  in  a  bath  of  clay 
ted  with  salt.    There  was  a  double  teclinic,  too,  with  feather 
rk.   In  one  kind,  whole  feathers  were  used.   They  were  stiffened 
fch  bamboo  tmd  woven  together  with  thrcatls.    In  this  way  were 
ly  devices  fashioned,  which  the  Mexican  war  chiefs    wore 
kpped  to  their  backs  in  the  dance  and  in  battle.    In  the  other 
^le  the  feathers  wero  cut  up  and  glued  to  paper.    The  feather 
Mcs,  constituting  a  kijid  of  painting  in  feathers,  were  made 
itu:  A  ground  was  formed  of  the  more  common,  cheaper  feath- 
,  and  upon  it  were  overlaid  brilliant  feathers  from  the  iierra 

I  Sefior  de  la  Rada  y  Delgado  exhibited  a  number  of  ancient 
ivian  pieces  pre.servod  in  the  Madrid  Museum,  that  were  ob- 
lod  in  the  ex^jedition  of  Ruiz  y  Paron.     He  pointed  out  as 
ticularly  characteristic  the  identity  in  the  form  of  the  utensils 
[stone  and  of  bronze,  and  showed  a  fine  bronze  axe,  which  was 
losrt  an  exact  reproduction  of  the  stone  hatchet  with  its  string- 
ion  handle.    Tlie  handle  of  this  axe  is  remarkable 

^iil  ornamentation  of  silver  inlayings  in  the  bronze. 

iTho  afternoon  seswion  of  this  day  was  opened  by  Dr.  Brinton 
til  an  address  in  English.    M.  Eugene  Beauvois  brought  for* 
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■ward  for  tlie  seventh  time  bis  th'"- 

zalcoatl,  of  a  pre-Columbian  sei ; 

The  Marquis  de  Nadaillac  presented  tliu  ovi 

population  of  America  in  the  diluvial  period,     i ...  .....  .  - 

long  a  missionary  in  British  North  America,  coutroverteil 
affirming  that  the  land  was  then  in  the  bed  uf  the  nca.   The  Cu*- 
diau  Indians,  he  said,  had  a  tradition  of  the  world  having  be«ii 
overwhelmed  by  snow.    The  abb^  also  told  of  the  creation-m} 
of  the  Chiglit  Eskimos  of  the  mouth  of  Macki  ' 
trace  their  origin  to  a  giant  beaver,  living  on  ;i  ;-> 

'west«rn  sea.  Ho  had  two  sons.  One  went  eastward  to  America 
From  him  are  derived  the  Chiglits  who  wear  sticks  "  '*  '  'ii-- 
The  other  went  west,  to  Asia.  From  hira  aro  de«cen' 
em  Eskimos,  called  blowers,  and,  as  the  Chiglite 
Europeans.  The  island  of  the  tradition  wae  believed  i"  >  >».  umuiv 
via,  or  Castor  Island,  in  Bering  Sea.  The  abb^  fchowcd  «  num' 
ber  of  utensils  of  the  Mackenzie  Rivor  tribe*  and  tlio  wecton 
Eskimos,  which  went  to  confirm,  by  their  reecmblan'"  ♦'"■  •raili- 
tion  of  a  common  origin.    M.  Raymond  Pilot  gave  »•  :  ra- 

tions of  the  music  of  the  Guatemalan  Indians.    Not  much  €<ui  b» 
said  of  their  vocal  music.    For  instruments  they  have  a  drum 
a  flute  or  flageolet,  and  the  marimba,  which  was  introduced 
the  negroes,  and  can  not  be  called  native.     Their  inolodiei,  m' 
played  by  the  speaker  on  the  piano,  had  a  ptenwiot  sound. 

Dr.  Deniker  gave  an  account  of  the  results  of  tbo  Fr«&ch 
entific  mission  to  Cape  Horn  of  himself  and  Dr.  Hyiuins,  d 
which  they  had  spent  several  years  in  Tierra  del  Fm«go. 
had  examined  members  of  three  tribes  as  to  their  physicjil  jur. 
iarities  and  diffori-nces.     Photographs  had  been  bron .-' 
living  persons,  and  prepared  s])ecimen8  of  the  dead  ; 
ings  had  been  photographed,  and  collections  made  of  their  u! 

sils,  and  the  way  of  using  them  had  be^T-  ' '—--"♦"•'  -^  ■ 

possible.    These  results  would  all  ho  Jtu ' 
Dr.  Deniker  spoke  of  the  voyagf«,  hitln-i 

Frenchmen  to  Tierra  del  Fnego,  accounts  of „.     ,  .  . 

in  the  Biblioth^quo  Nationale.    They  are  Ihom  of  M-  dc 

chesne,  about  the  end  of  the  seventeenth  <- 

neers  De  Sabat  and  Du  Plessis,  who  made  byd:  ^     , 

the  Strait  of  Magellan  ami  along  the  went  co«t  of  South  Ami 

ira  about  the  same  time;  ai' " 

baudi^re,  who  was  shipwreck 

and  compelled  to  spend  eleven  months  with  tho  naTnges.   U« 


po8)«eflfl.    SoQor  do 
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Hfcdex  Cortes,  a  paper  on  the  former  of  which,  by  Dr.  Cyroa 
^Biomas,  was  Qoticcd  in  the  Monthly  for  May,  1883.  M.  Raynand, 
^Hbrarian  of  the  Socidt^  Am^ricaine,  of  France,  continuing  the 
^Bbjcct,  would  distinguish  two  periods  of  civilization,  one  origi- 
^■1,  generally  Mexican,  and  a  later  higher,  narrower,  Yucatecan 
^Hfilization.  Seflor  ViJlanova  y  Piera,  Professor  of  Geology  at 
^^kdrid,  spoke  concerning  a  skeleton  which  had  been  found  by 
^HlDor  Carles  in  the  lower  deposits  of  the  La  Plata  region.  One 
^H  its  prominent  markings  was  the  evidence  of  a  great  wearing 
ftm&j  of  the  teeth  by  the  use  of  a  corn  diet. 

The  fourth  day  of  the  Congress  was  devoted  to  linguistics; 

^^d  a  number  of  peculiarities  of  various  languages  received  free 

PBscussion.     Remarks  were  made  concerning  the  geographical 

name  of  Central  America  and    the    application   of    the    term 

Anahnac,  which  Dr.   Seler  insisted   means  "the    land   by  the 

water." 

H.  Alphonse  Pinart  submitted  two  papers  on  the  Antiquities 
»ck  Inscriptions  of  the  Great  and  Little  Antilles,  and  the 
}tions  on  the  little  island  of  Aruba,  near  Cura^oa.  The 
tmer  were  ascribed  to  a  pre-Carib  population,  which  the  author 
led  the  Haytian  race.  The  Aruba  inscriptions  are  very  differ- 
from  those  of  the  Antilles,  being  cut  in  the  rock,  while  the 
lers  are  done  in  colors.  M.  Pinart  is  publishing  a  series  of 
liclea  in  the  Revue  d 'Ethnographic  on  the  population  of  the 
imna  of  Panama.  He  distinguishes  in  Costa  Rica  the  Guetares, 
l:ze<l  inhabitants  of  the  Savannas,  living  in  regular  political 
imunities,  from  the  wandering  tribes  of  the  eastern  forests, 
the  Talamonca  Guatusos.  The  former  he  regarded  as  ethnologic 
eally  identical  with  the  Changuinas  of  the  lagoons  of  Chiriqui.  The 
Ijnmri  huacas,  rock  inscriptions,  etc.,  are  found  among  both.  The 
^■pxicans  are  a  second  important  element  on  the  Isthmus,  and  can 
^R  fbnnd,  the  author  believes,  as  far  down  as  Chagres  and  the  im- 
Hpediate  neighborhood  of  the  line  of  the  canal,  and  on  the  Isle  of 
Pearls.  But  the  chief  element  of  the  population  of  the  Isthmus, 
L^t«r  the  Ouaymi-Changuinas,  is  the  Cuna,  who  live  on  both  sides 
^B  the  territory ;  a  strong,  brave  nation,  fairly  well  advanced  in 
^BrilizaCion,  living  in  constant  warfare  with  the  Choco  Indians, 
^Bio  are  in  turn  under  the  influence  of  the  highland  tribes.  They 
^K>pear  to  be  ethnologically  related  to  the  people  of  eastern  Costa 
^■Ica.  The  use  of  the  blow-tube  is  a  peculiar  characteristic  of  tho 
^Hbes  on  the  Caribbean  Sea  side  of  the  Isthmus.  This  paper 
^BUed  oat  discussion  and  some  dissent. 

^V  M.  Girard  de  Rialle  read  a  paper  on  three  treaties  concluded  in 
^■06  between  tho  Governor  of  Canada  and  representatives  of  four 
^B  the  "  Five  Nations,"  and  the  use  of  totems  in  the  Indian  signa- 
^^■^  M.  Delisle,  of  the  Museum  of  Natural  History,  gave  an 
^^^^H      vw.  xxzna — 17 
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anatomical  dissertation  on  the  deformities  of  the  skulls  of  the 
Chinook  Indians.  M.  Marcele  Daly  exhibited  two  large  water- 
color  drawings  taken  by  his  father,  many  years  ago,  of  plans  of 
the  ruined  cities  of  Copan  in  Honduras,  and  Utatlan,  the  ancient 
capital  of  the  Quichas,  accompanying  them  with  remarks  on 
CJentral  American  architecture.  Among  its  peculiarities  are  the 
presence  of  walls  in  the  interior  of  the  temple  pyramids,  and  the 
thorough  painting  of  the  whole.  The  author  considered  it  re- 
markable, too,  that  long  houses  with  rows  of  columns  were  usn- 
ally  found  near  the  temple  pyramids  (or  adoraiorios).  Dr.  Seler 
exhibited  a  number  of  Aztoc  manuscripts  containing  plans  of  the 
great  Temple  of  Mexico,  on  which  the  long  pillar  houses  were 
likewise  seen  near  the  temple  pyramid,  and  remarked  that  they 
wfere  the  residences  of  the  priests,  as  is  expressly  given  out  in 
the  Sahagun  manuscript.  As  described  by  M.  Thdodore  Ber, ' 
ruins  of  the  ancient  city  of  Tiahuanaco  are  composed  of  a  peol 
iarly  colored  granite,  which  probably  came  from  the  "  Island 
the  Sun  "  in  Lake  Titicaca,  and  must  have  been  brought  to 
site  on  large  rafts.  Vessels  with  a  capacity  for  a  hundred  perso 
are  still  in  use  on  the  lake.  The  author  explained  that  the  name 
of  the  city  means  "  a  dried  shore,"  and  discussed  the  probabiUtf 
of  the  waters  of  the  lake  having  once  reached  to  the  spot.  Among 
other  subjects  that  were  considered  in  papers  and  discussion  were 
the  attributes,  relations,  and  symbolism  of  the  Aztec  war-god 
Huitzilopochli,  by  Dr.  Seler ;  Ancient  Danish  Colonies  in  Green- 
land, by  Prof.  Waldemar  Schmidt,  who  held  that  the  eastern  and 
western  settlements  were  not  on  different  sides  of  the  peninsula, 
but  both  pn  the  western  side ;  and  Vestiges  of  a  Tiahuanaco 
Civilization,  Aztec  Cities,  and  Aztec  Potteries  in  the  Pampas,  hj 
SeBor  Moreno,  of  Buenos  Ayres. 

Attention  was  called  by  M.  de  Saint-Bris  to  the  assumed  Chi- 
nese documents  relating  to  a  pre-Columbian  discovery  of  Amer- 
ica ;  but  their  value  was  disputed  by  the  Sinologue,  Prof.  Cor- 
dier ;  and  Prof.  Gafferal  explained,  with  reference  to  the  alleged 
pro-Columbian  discoveries  of  the  Corte  Reals,  that  the  name  An- 
tilla  in  Martin  Behaim's  globe  refers  to  Aristotle's  Antilla.  and 
not  to  an  America  known  before  Columbus. — From  Das  Ausland. 


M.  J,  Roc'HK,  addressing  the  International  Telegraphic  Conference  in  P«ri»,  «■ 
Culled  some  of  the  objections  that  were  made  to  the  electric  telogroph  when  it 
first  went  into  practice,  as  being  of  historical  interest,  and  as  UlnstrjitiDg  tl>' 
extent  to  which  the  fear  of  the  new  controls  the  world.  Bcrryer  said  Cbtt  \h» 
wires  running  along  the  railways  would  cause  accidents  to  the  engineers,  and  ifitli 
the  posts  would  offer  unpleasant  sights  to  travelers ;  Pouillct  said  that  the  eip«o« 
would  be  rninouB  and  y{\t\\out  vitikCtical  results;  and  (hot  the  inrentlon,  tlioiig^ 
an  ingenioos  one,  wonid  uot.  <Sis5\a«»\^«  ^^ii.'^^j  o\ x^^js^v^Vvaij, 
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SKETCH  OF  SAMUEL  LATHAM  MITCHILL. 

'HE  name  and  fame  of  Dr.  Samuel  L.  MitchiU  have,  in  the 
absoni"  of  a  complete  biography,  become  to  a  considerable 
ktent  a  trnditjou,  known  to  few  except  students ;  yet,  during  the 
ret  quarter  of  this  century,  he  was  one  of  the  most  conspicuous 
Kurt's  in  (he  literary  and  scientific  life  of  the  United  States.  He 
[called  by  Dr.  J.  W.  Francis  "  the  Nestor  of  American  science," 
hd  "  the  pioneer  philosopher  in  the  promotion  of  natural  science 
id  medicine  in  America."  He  was  a  man  of  various  attainments, 
id  proved  himself  at  home  in  many  fields — in  medicine,  science, 
^\if-X9,  politics,  and  social  life. 

I  Sami'KL  Latham  Mitchill  was  born  in  Hempstead,  Long 
band,  August  20,  1760,  and  died  in  the  city  of  New  York,  Sep- 
Imber  7,  1831.  He  was  the  third  son  of  Robert  Mitchill,  an  in- 
batrious  farmer  and  member  of  the  Society  of  Friends,  and  was 
^  lo  for  his  habits  of  observation  and  reflection.     His 

It  ^  -ras  to  have  taken  less  interest  in  his  early  instruction 
kan  his  maternal  uncle,  Dr.  Samuel  Latham,  of  North  Hemp- 
bad,  who  assisted  him  to  obtain  a  good  classical  education. 
K  afterward  studied  medicine  with  Dr.  Latham ;  then  with  Dr. 
ptmupl  Bard,  of  New  York ;  and  in  1783  went  to  complete  his 
Ridics  In  the  University  of  Edinburgh,  whence  he  was  graduated 
I  1780.  He  enjoyed  here  rare  advantages  of  intellectual  society, 
bd  had  among  his  contemporaries  at  the  university  such  illus- 
Bons  men  as  Sir  James  Mackintosh  and  Thomas  Addis  Emmet, 
jr.  Caspar  Wistar,  Richard  S.  Kissam,  the  surgeon;  and  William 
Iftmraersley,  afterward  a  professor  in  Columbia  College.  Aft^r 
tjiduation,and  before  returning  home,  he  made  a  pwlestrian  tour 
Irmigh  a  part  of  England.  In  1787,  after  his  return  to  America, 
<  i  Saratoga  Springs  while  it  was  surroundi-d  by  the  forest, 

D  .  ...  :t.iinod  experimentally  that  the  gas  extricated  from  the 
kt«r  wJMi  "  fixed  air,  with  the  power  to  extinguish  flame,  destroy 
■itfc  iif  br-  iiiimals,  etc."    He  is  found  in  1788  recording 

HValking  V.  genial  companions  "  in  the  very  grand  pro- 

Msion  for  celebrating  the  adoption  of  the  Constitution  of  the 
■i|c  '  "''  >.**  He  began  the  study  of  law  with  the  Hon.  Robert 
Hk"  Justice  of  the  State  of  New  York,  and  was  shortly 

Rerward  appointed  one  of  the  commissioners  to  treat  with  the 
■[-  ^'  'ions  for  the  cession  of  the  "Great  Western  District"  to 
\\  Af  New  York.    He  attended  the  council  at  Fort  Stan- 

dx,  1  tho  deed,  and  received  names  from  the  Oneidas 

bd  r  v9. 

I  In  .  Mitchill  was  chosen  a  representative  from  Queens 

biinl  jr  in  tho  Now  York  Legislature.    In  the  next  year  he  exerted 
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himself  to  form  the  North  IT  * 

Library.    In  1792  be  was  app' 

ral  History,  anil  Philosophy  in  Columbia  College,  >  ■^\a 

dissenting  from  some  of  the  principles  of  the  French  cu^^jioi.  Iw 
introduced,  for  the  first  time  in  the  United  Statts,  the  chemiod 
nomenclature  devised  by  Lavoisier,     His  dissent  from  Lavoisier 
led  to  a  controversy  with  Dr.  Priestley,  at  the  end  of  which  tha 
two  disputants  found  themselves  on  a  footing  of  mutual  e6t«eo 
and  warm  personal  friendship.     He  records  himself  in  17M  u 
having  exhibited  at  full  length,  in  a  printed  essay,  the  actual  ctaU 
of  learning  in  Columbia  College.    At  about  tbi«  time,  too,  he  ▼»• 
co-operating  with  Chancellor  Livingston  and    "  "^     '"tin 

the  establishment  of  the  Society  for  the  Promi  •  ^ 

Manufactures,  and  the  Useful  Arts,  before  which  ho  •:•  hi» 

first  public  address.     Having  executed  a  commi-  ' '? 

society  for  that  work,  he  made  a  detailed  report, 
logical  and  mineralogical  observations  on  the  banks  of  the  Hnd> 
son,  for  coal,  etc. — a  performance  which,  he  mentions,  woa  icftpa^^Jl 
fully  quoted  by  Count  Yolney.     This  was  the  first  work  of  ^^^H 
kind  undertaken  in  the  United  States,  and  the  ropor*  '  to    ■ 

secure  a  wide  European  as  well  as  American  reputal»...  ...  Jio 

author.    Referring  to  it,  Dr.  J.  W.  Francis  saya,  "  Ho  may  fairly 
be  pronounced  the  pioneer  inv>  of   geological    acii 

among  us,  preceding  McClure  by  t.^ .  .:...  years."    The  rtiKirt 
published  in  the  Medical  Repository,  a  quarterly  mag-.>  "aa 

in  1797  by  Dr.  Mitchill,  with  Drs.  Edward  Miller  otui  tJiliU  H. 
Smith,  and  continued  by  Dr.  Mitchill  for  more  than  sixieen  year*. 
After  his  marriage,  in  1799,  to  Mra.  Cathariuo  Cock,  whjcl 
brought  him  the  onj'  '   an  ample  fortui. 

was  able  to  devote  hii  1  y  to  scientific  a: 

pations.    Among  the  scientific  works  with  which  iv  at* 

himself  during  the  few  years  r '  -  - ''  "    --  -  •  •-■  ■         uiijca- 

tion  of  a  chart  of  chemical  1  oatory 

memoir,  in  which  be  contended  that  rootaU  in  their  malleabb 
^•nd  ductile  state  are  compounds  of  a  ho?''  "'^^  hydrog^r  '>.VTr^ 

iston),  as  in  their  calciform  state  they  "f  a  b& 

oxygen;  and  that  in  several  there  is  an  intvruifdiate  cotMi 
which  there  is  no  union  either  with  hydrogen  or  iivL-t. 
he  extended  the  same  doctrine  to  the  greater  part 
bodies.    In  1802  he  records  a  correspondonco 
tin.  Secretary  of  the  Tpeasury,  on  a  project  U 
lighthouses  of  the  United  States  with  inflammable  %■>  -OC 

he  wrote  the  ■   ■     '  v    •        • 

Obaervatioas 

and  in  the  ensuing  winter  translated  from  t 
book  on  the  noxious  "rVpVtiAn"  of  marshfa  uk   ••  uuxiu^ 
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which  was  afterward  printed  in  the  Medical  Repositoi-y.  As 

of  the  Legislature,  he  supported,  in  the  face  of  ridicule 

and  opposition,  the  act  of  1798  giving  Livingston  and  Fulton  the 

exclusive  right  to  navigate  the  waters  of  New  York  by  steam. 

He  performed,  with  Fulton,  in  August,  1807,  the  first  voyage  in  a 

staamboat.    He  was  again  chosen  to  the  Assembly  in  1797  as  one 

the  representatives  from  the  city  and  county  of  New  York  for 

1  term  of  service  which  he  marked  as  distinguished  by  his  intro- 

iction  of  a  motion  relative  to  the  sixth  commandment,  requiring 

itizens  to  labor  on  the  six  days  as  well  as  to  refrain  from  labor 

tbo  seventh  day.    In  1801  he  was  elected  to  the  national  House 

^f  Repre^sentatives,  ae  member  from  the  district  consisting  of  the 

junties  of  Kings  and  Richmond  and  the  city  and  county  of  New 

Tork.    He  was  appointed  to  the  Senate  in  1804,  to  fill  the  vacancy 

by  the  resignation  of  John  Armstrong,  and  after  the  ex- 

ioQ  of  his  term  there,  in  1809,  served  in  the  House  again  till 

A  bright  picture  of  his  life  in  Washington  is  given  in  the 

Iter*  written  by  him  to  his  wife  during  his  term  of  service,  a 

election  from  which  was  published  in  Harper's  Magazine  in  1879. 

phey  are  full  of  the  life  of  the  politics  and  the  society  of  the 

ipital,  and  the  telling  of  the  incidents  is  made  more  attractive 

the  writer's  always  lively  humor. 

The  lines  of  Dr.  Mitchill'a  work  in  Congress  are  indicated  by 
quotes  in  his  letters  and  in  the  record  which  he  has  left  of 
We  Events  and  Occurrences  in  his  life.  During  his  first 
term  ho  was  a  member  of  committees  of  the  House  on  Commerce 
and  Manufactures,  the  Naturalization  Laws,  the  protection  of 
American  seamen  and  commerce  against  the  Tripolitan  corsairs. 
Naval  Afifairs,  memorials  concerning  perpetual  motion,  Patent 
Rights,  the  Mint,  and  French  spoliations.  He  labored  in  the 
Senate  for  the  adoption  of  improved  quarantine  laws, "  and  was 
^tious,"  says  Dr.  Francis,  "  to  lessen  the  duty  on  the  importa- 
)f  rags,  in  order  to  render  the  manufacture  of  paper  cheaper, 
better  to  aid  the  diffusion  of  knowledge  by  printing."  In 
1811,  he  brought  up  for  adoption  by  the  House  of 
itatives  a  report  favorable  to  the  "nascent  nations"  of 
America,  and  "  full  of  good  wishes  toward  them  in  their 
'  "^  me  free  and  independent."  In  connection  with 
.'  he  acted  as  a  commissioner  under  the  Navy 
tmcnt  in  constructing  a  floating  battery  or  heavy  vessel 
ir,  to  defend  the  sea-coast  and  harbors  of  the  United  States ; 
in  1814  he  was  found  laboring  jointly  with  his  patriotic 
'  with  mattock  and  shovel,  in  the  trenches  for  several 
_, .-,  . .,  i.'rect  fortifications  against  the  enemy." 
National  and  social  matters  did  not  absorb  Dr.  MitchiU's  atten- 
>n  in  Washington  to  the  exclusion  of  his  interest  in  scientifio 
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dnoas  gpacirfBlihwwad  remaifa  appear  in  nis  it*«f 
•iMnk  pliBiwmwiMfc  wttseh  eaos  vader  Iub  ofaaerration.  la  on*  fat. 
tar,  Dti  BtabSI  wUh*^  Mb  ■wife  ta  inf  orm  liim  exactly  at  vbU 
haarttoaetBmflfeoRBVgnB.  **  I  wiah  to  know.''  h<»  uniti  ■*— ^ly 
wiisa  the  atarm.  began,  in  ]S^sw  f  ociE,  as  it  ia  connected,  with  i^Vr 

'  OK  ta»  aCmaqiurxs  votionfl  in  wintir." 
I  apaanBai  of  th«  JBtc/uda  vvpca^ 
why  so  plank  had  been  named  after  tifm,  PtoC.  WiB- 
of  Bexlio,  had  witaiwhil  to  gi^e  his  name  to  soma  pbsi; 
\mt  fioand  iC  alRwSy  appMfvMHl  by  this  partridgv-berry,  whiA 
vaa  namad  by  \jaaaeoM  in  hanor  of  John  Mitchell,  of  VirgiBia, 
B»in«  noia  fart— ig^aeuading  to  Dr.  FraarinL  in  the 
flf  fidL  'H»waaaBdtf^it»"m;«  this  biostapfaer,  **  of  a  i 
i^  of  iMtenliaia.  The  seed  be  wnrad  g»ve  origin  and  growth  to 
a  utility  crop  of  thoae  <fairipl<w  of  natural  science.  He  was  em- 
pbatirany  oar  great  liTtng  ichthjologiat.  The  fcATmiw  lai 
fiikHaaogBnw«r»parpataaQy  bringing  him  new  speeinuauL  Thaj 
adopted  Ub  aane  for  oar  eczedleni  fish,  the  striped  l»^fw^  aad 
dMtgnatwd  it  the  Fen»  MilekOIL'' 

He  writes  eonoeming^  a  uimBrHatkm  he  had  with  CapUin 
Lewis,  the  explorer,  about  the  baming  plains  op  the  Missooii, 
where  the  bnming  strata  of  coal  nnderlring  the  plains  produced 
■aeh  intanw  heat  as  to  form  lara,  slag,  and  pamice-atone  by  tht 
same  proceaa  thai  forms  thoee  Tolcanic  snbetances  in  the  bnniag 
Boontains  of  other  conntries.  December  30,  1807,  he  congrato- 
lates  hia  wife  on  the  account  in  one  of  ber  letters  of  the  meteorie 
itOBfls  that  fell  to  the  earth  in  Connect  icnt,  which  arrired  at  a 
most  cooTenient  time,  having  preceded  all  the  letters  to  the  Coa- 
necticnt  delegation,  and  even  outran  the  newspapers.  P  "  '  iU 
also  daring  this  period  visited  Upper  Canada,  and  de>  ;ja 

mineralogy  of  Niagara  Falls  ;  wrote  a  history  of  West  Point  and 
the  Military  Academy ;  and  visited  Harper's  Ferry  and  described 
the  geology  and  scenery  of  that  spot,  which  had  been  eulogized 
for  its  sablimity  by  Jefferson  in  his  Notes  on  Virginia.  Dr. 
Mitchill  retired  from  his  professorship  in  Columbia  College  on  his 
election  to  Congress,  in  1801.  In  1807,  when  the  College  of  Phy- 
sicians and  Surgeons  of  the  City  of  New  York  was  organized,  he 
was  chosen  its  first  Professor  of  Chemistry,  but  declined  the  posi- 
tion, preferring  his  public  duties.  In  1808,  however, he  accepted* 
professorship  of  Natural  History;  and  in  1890.  on  the  reorgani- 
zation of  the  faculty,  became  Professor  of  Botany  and  Matcrii 
Medicft.  Difficulties  occurred  with  the  Board  of  Trustees  in  1828, 
and  the  whole  faculty  of  the  college  resigned.  Among  other 
works  for  the  advancement  of  science  and  learning  muntionad  in 
Lis  record  ivro  liia  &c\,\oi\  -"jf^^-Vi  Dra.  Hosack  and  Hugh  Williarason 
in  laying  the  {ouudoA.Vouola.'VA'wsta.rj  otA  "?\A.«sK^'tLvcal  Society 
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New  York,  in  1815;  the  reading  to  the  society  of  a  narrative 

the  earthquakes  of  the  United  States  and  in  foreign  parts, 

during   1811,  1812,  and  1813;  co-operation  in  a  petition  to  the 

^^ommon  Council  of  New  York  for  the  grant  of  the  building  in 

^^uie  North  Park  for  the  purposes  of  Literature,  Science,  and  Arts; 

^HHk|4elivery,  in  connection  with  a  curious  case  by  which  the  town 

^mw  stirred,  of  a  public  lecture  on  the  Somnium,  or  dream,  as  a 

state  different  both  from  wakefulness  and  sleep;  an  excursion 

with  friends  to  the  region  watered  by  the  Wallkill,  where  the 

irty  disinterred  a  mammoth ;  participation  in  an  excursion  to 

je  Neversink  Hills,  near  Sandy  Hook,  where  a  dangerous  mis- 

leir  altitude,  which  had  been  supposed  to  bo  six  hundred 

I  corrected,  and  the  real  height  was  found  to  be  only  half 

as  groat,  or  three  hundred  feet;  acting  as  vice-president  of  the 

h^    '      *  Convention  which  met  at  Philadelphia  for  preparing  a 

^^'  ■-.   Pharmacopreia ;  and  co-operation  with  Samuel  Wood 

and   Garrett  K.  Lawrence  in  recommending  the  willow-leaved 

meaflow-sweet  {Spiroea  salicifolia)  "as  an  admirable  article  for 

refreshment  and  health,  and  as  a  substitute  for  the  tea  of  China.** 

A  description  and  classification  of  one  hundred   and  sixty-six 

gpecies  of  fish,  chiefly  found  in  the  fresh  and  salt  waters  adjacent 

the  city  of  Now  York,  which  he  offered  to  the  Literary  and 

philosophical  Society  at  one  of  its  earlier  meetings,  was  the 

|ucletis  of  what  ia  regarded  as  his  chief  work.    He  mentions  in 

is  record  more  than  forty  additional  species  described  in  Bigelow 

id  Holly's  Magazine,  and  several  more  in  the  Journal  of  the 

Philadelphia  Academy  of  Sciences.    An  elaborate  History  by  him 

the  Botanical  Writers  of  America  is  to  bo  found  in  the  collec- 

I  of  the  New  York  Historical  Society,     Of  his  literary  and 

utific  work  as  a  whole,  in  fact,  it  is  well  said  in  the  Cyclopa?dia 

Aroerican  Literature  that  numerous  papers  by  him  are  in- 

kI  in  the  Transactions  of  the  many  learned  societies  of  Europe 

imcirica  of  which  he  was  a  member ;  and  he  was  often  called 

TOO,  at  the  anniversaries  of  the  societies  of  his  own  city,  to  appear 

their  orator.    "  His  multifarious  productions  are  consequently 

Boattercd  over  a  number  of  publications  and  collections  of  para- 

3,  and  are  somewhat  overshadowed  by  the  reputation  of  the 

led  bodies  with  which  they  are  connected.    They  have  fallen, 

le  extent,  into  an  unmerited  oblivion."    He  had  committed 

rinanuscripts  to  his  brother-in-law,  the  late  Dr.  Samuel  Akerly, 

as  the  friend  most  competent  to  write  his  biography,  and  the  work 

was  begun,  when  the  papers  were  destroyed  by  the  burning  of  the 

houy  '  ich  they  were  deposited.    Had  Dr.  Akerly  not  been 

^^^Ue  i  od  from  completing  this  work,  and  had  he  been  able 

^^^Besent  Dr.  Mitchiirs  life  and  writings  in  substantial  form,  the 

HHI^et  of  our  sketch  would  doubtless  have  received  the  credit  to 


If 
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I -which  he  was  entitled,  and  have  heen  made  to  appear  as  one  of 
Pthe  most  vigorous  leaders  of  early  American  science. 

The  scientific  items  in  Dr.  Mitchill's  record  are  continued 
with  mention  of  the  introductory  lecture  to  the  College  of  Phy- 
sicians, etc.,  on  the  life  and  writings  of  their  late  president, 
Samuel  Bard,  1821 ;  a  philosophical  discourse  in  St.  Stephen's 
Chapel,  Bowery,  to  the  class  formed  in  that  congregation  for  cul- 
tivating the  natural  and  physical  sciences,  1822 ;  a  discourse  on 
the  Life  and  Writings  of  Linnseus,  at  Prince's  Botanical  Gardens, 
Flushing,  on  the  anniversary  of  the  Swede's  birthday  In  1823;  and 
the  publication  of  a  catalogue  of  the  geological  articles  and  or- 
ganic remains  which  he  presented  to  the  museum  of  the  Lyceum. 
In  1823  he  appears  as  performing,  after  the  Venetian  example,  on 
an  invitation  from  Albany  and  a  mission  from  New  York,  the 
ceremony  of  marrying  the  Lakes  to  the  Ocean, at  Albany, "on  the 
day  of  the  unprecedented  gathering  of  the  people  to  witness  the 
scene  of  connecting  the  Western  and  Northern  Canals  with  the 
Hudson";  and  again,  two  years  afterward,  as  a  member  of  a  com- 
mittee for  celebrating  the  completion  of  the  Western  Canal,  when, 
in  the  vicinity  of  Sandy  Hook,  he  pronounced  an  address  "  on  the 
introduction  of  the  Lady  of  the  Lake  to  the  estate  of  her  sponse 
the  Lord  of  the  Ocean."    This,  according  to  Dr.  Francis,  was  the 
proudest  day  of  his  life.    He  also  acted  on  a  committee,  in  1824, 
to  receive  funds  in  aid  of  the  efforts  of  the  Greeks  to  achieve  their 
independence. 

Dr.  Francis  says,  summing  up  his  work,  and  quoting  at  least  a 
part  of  the  estimate  from  the  book,  Old  New  York,  that  "  the  uni- 
versal praise  which  Dr.  Mitchill  enjoyed  in  almost  every  part  of 
the  globe  where  science  is  cultivated,  during  a  long  life,  is  demon- 
strative that  his  merits  were  of  a  high  order.  .  .  .  His  knowledge 
was  diversified  and  extensive,  if  not  profound.  His  first  scientific 
paper  was  an  essay  on  Evaporation.  His  mineralogical  survey  of 
New  York,  in  1797,  gave  Volney  many  hints  ;  his  analysis  of  the 
Saratoga  waters  enhanced  the  importance  of  those  mineral  springs. 
.  .  .  His  ingenious  theory  of  the  doctrine  of  septon  and  septic  acid 
gave  origin  to  many  papers  and  impulse  to  Sir  Humphry  Davy's 
vast  discoveries ;  his  doctrines  on  pestilence  awakened  inquiry  from 
every  class  of  observer»4hi:oughout  the  Uniojuf-Ws  expositions  of 
a  theory  of  the  earth  and  solS^~8yst5Tncaptivat«d  m^inds  of  the 
highest  qualities.  His  speculations  on  the  phosphorescence  of  the 
waters  of  the  ocean,  on  the  fecundity  of  fish,  on  the  decortication 
of  fruit  trees,  on  the  anatomy  and  physiology  of  the  shark,  swelled 
the  mystery  of  his  diversified  knowledge.  .  .  .  His  researches  on 
the  ethnological  characteristics  of  the  red  men  of  America  be- 
trayed the  benevolence  of  his  nature  and  his  generous  spirit.  .  .  . 
He  increased  our  knoNTle^ge  ol  Vti^  '<i«^<Bi\.«.>a\ft  taateria  medica  of 
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Ko  T  cs,  and  wrote  largely  on  the  subject.  .  .  .  He 

■irgL-.     _-  !  the  views  of  Judge  Peters  on  gypsum  as  a  fer- 

Bliser.  .  .  .  His  lettora  to  Tilloch,  of  London,  on  the  progress  of 
K'  1  in  the  i  '    ition  of  septic  acid — oxygenated  azote — 

Wf,  IS  as  a  i    .  Ljical  document.  .  .  .  He  was  associated 

■rith  Oriscom,  Eddy,  Golden,  Gerard,  and  Wood  in  the  establish- 
K  '  '  the  Institution  for  the  Deaf  and  Dumb;  and,  with  Eddy 
L  ick,  may  bo  classed  with  the  first  in  this  city,  in  respect  to 

limo,  why  lioM  converse  with  the  afflicted  mute  by  means  of  signs." 
I  It  would  be  difficult,  says  an  article  in  Harper's  Magazine  for 
llpril,  1879,  for  those  who  never  saw  Dr.  Mitchill,  "to  conceive 
■ho  deference  paid  to  his  learning  and  judgment.  His  knowledge 
Bf  the  physical  sciences,  his  varied  and  intimate  acquaintance 
■rith  cla-ssical  literature,  both  ancient  and  mo<lem,  his  attain- 
■Upts  in  history  and  political  science,  his  practical  acquaintance 
Mm  public  affairs,  and  his  remarkable  affinity  with  the  common 
Bid  useful  arts,  caused  him  to  be  looked  upon  as  a  fountain  of 
Baming  always  ready  to  pour  forth  abundant  streams  of  knowl- 
Wge  to  every  thirsty  applicant.  A  witty  friend  once  said  of  him, 
■Tap  the  doctor  at  any  time,  he  will  flow.'  Accordingly,  the 
V  r  all  inventions,  discoveries,  projects,  arts,  sciences,  liter- 

m- .  jocta  and  schemes,  new  books  and  publications,  profes- 

■oaal  cases,  acts  of  charity  or  public  spirit,  and  a  multitude  of 
Bthar  things,  used  to  be  submitted  to  his  critical  opinion.    If  he 
Kad  not  been  one  of  the  most  polite  and  amiable  of  men,  he  could 
Bardly  have  borne  the  demands  thus  made  upon  his  time  and 
^■tuoce."    Dr.  Francis  relates  that,  being  present  at  his  funeral, 
^^fbyed  till  all  but  the  sexton  had  gone,  and  then  asked,  unrec- 
ognized by  him,  whom  he  had  just  buried.    "  A  great  character," 
the  man  answered,  "one  who  knew  all  things  on  the  earth  and  in 
,  ibo  waters  of  the  great  deep."    Dr.  Francis  is  also  authority  for 
It^jrj*  that  when  the  purchase  of  the  Elgin  Botanic  Garden  by 
>n8tituted  authorities  was  argued  at  the  Capitol, "  he  won  the 
ttention  of  the  members  by  a  speech  of  several  hours'  length,  in 
rhich  he  gave  a  history  of  gardens  and  the  necessity  for  them. 
With  his  botanical  Latinity  occasionally  interspersed,  he 
robably  appeared  more  learned  than  ever.    Van  Home,  a  west- 
member,  was  dnmfounded  at  the  Linntean  phraseology,  and 
eUred  such  knowledge  to  bo  too  deep  for  human  powers  to 
fathom." 

As  described  by  Dr.  Francis,  Dr.  Mitchill's  appearance  before 

oIash  in  the  instruction-room  was  that  of  an  earnest  instmctor, 

ly  to  impart  the  stores  of  his  accumulated  wisdom  for  the 

it  of  his  pupils,  while  his  oral  disquisitions  were  perpetually 

»nwl   with   novel  and   ingenious  observations.    Chemistry, 

Teh  first  engaged  his  capacious  mind,  was  rendered  the  more 
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captivating  by  his  endeavors  to  improve  the  nomenclature  of  the 
French  savants,  and  to  render  the  science  subservient  to  the  ust- 
fill  purposes  of  agriculture,  art,  and  hygiene.  lu  treating  of  the 
materia  medica  he  delighted  to  dwell  on  the  riches  of  our  native 
products  for  the  art  of  healing,  and  he  sustained  an  enormous  cor- 
I'espondenco  throughout  the  laud,  in  order  to  add  to  his  own  prac- 
tical observations  the  experience  of  the  competent,  the  better  to 
prefer  the  claims  of  our  indigenous  products. 

Many  of  Dr.  Mitchill's  scientific  papers  were  published  in  the 
London  Philosophical  Magazine,  New  York  Medical  Repository, 
American  Medical  and  Philosophical  Register,  New  York  Medi- 
cal and  Physical  Journal,  American  Mineralogical  Journal,  and 
Transactions  of  the  Plulosophical  Society  of  Philadelphia;  anil 
he  supplied  several  other  periodicals,  both  abroad  and  at  home, 
with  the  results  of  his  cogitations. 

Dr.  Mitcliill  was  the  author  of  a  few  verses,  and  of  proee 
essays  or  addresses  of  an  order  of  humorous  trifling,  much  affect- 
ed at  the  time,  of  which  the  lighter  works  of  Irving  and  Pauld- 
ing furnish  the  most  conspicuous  examples,  and  with  which 
Halleck's  verses  are  in  sympathy.  One  of  his  favorite  topics  wm 
a  proposition  to  give  a  new  name — Fredon,  or  Fredonia — to.  the 
United  States,  after  which  the  people  should  be  called  Fredes  or 
Fredouians,  and  their  relations  Fredish  or  Fredonian.  The  sub- 
ject was  taken  up  and  discussed  in  the  New  York  Historical 
Society,  but  has  long  since  been  forgotten. 

His  social  and  domestic  character,  according  to  the  writer  in 
Harper's  Magazine,  was  unusually  amiable  and  attractive,  acd 
marked  by  many  amusing  peculiarities.    He  had  great  fondness 
for  young  people,  and  a  rare  power  of  inspiring  them  with  the 
'love  of  knowledge.     His  home  was  pleasant  and  unpretending, 
"and  the  numerous  celebrities  who  used  to  resort  to  his  sal<»i 
were  entertained  ■vs'ith  cordial  but  simple  hospitality."    His  house 
was  a  perfect  museum  of  curiosities,  and  Mrs.  Mitchill  used  to  be 
troubled  by  the  disorder  they  occasioned.    As  pertinent  to  thi> 
nuisance,  the  story  of  the  ant-eater's  skin  was  told.    At  first  the 
skin  was  an  object  of  great  interest.    Tlien  it  became  dingy  and 
dusty,  and  was  remanded  to  the  garret.    In  two  or  three  yean 
more  it  became  old  and  moth-eaten,  and  Mrs.  Mitchill  and  th* 
servant,  not  wishing  to  worry  the  doctor,  had  it  secretly  carried 
oflf  and  thrown  into  the  street.     Dr.  Mitchill,  taking  his  regular 
walk  the  next  morning,  came  upon  a  group  of  boys  curiously 
looking  at  some  unusual  object,  which  proved  to  be  the  ant-€at*rs 
skin.    He  joined  them,  and.  after  giving  them  a  full  scientific 
lecture  on  the  ant-eater,  said  he  had  a  skin  like  this  one  at  home 
and  would  be  glad  to  have  another — ^and  bought  it  from  them  for 
fifty  cents.    No  turt"ii6t  a\.'usmVta'w«te'ma^"Si\o  ^t  rid  of  it 
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r>(  lli»t   tinife-Mion ;   but  the   writer 
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,  :iM^  irelii- 

'and  a*  to  the  apirit  anil  metfiodi  of 

_   WurV.  and  jiiJxes  the  architecture  of 

ir  (ime  bj  Iti  worit  histetd  uf  its  best 

irfomaiioai.     The  riews  he  expresies  are 

l*i<  widely  prevalent  in  the  com- 

and  now  tlial  tlio*  have  found  such 

and    rigoroui    utterance,    demand 

aome  one  tbould  call  attention  to  the 

ij  of  ■  pirt,  at  leant,  of  their  a<ser- 

I*.     Archltccti   are   not  auch  unwilling;^ 

in«e*  to   Ut   criticiara    aa    thii   writer 

,  tiut  they  do  oak  th»t 

liy  clear  dednltiuns, 

.,  ..:n\  evidence   of   thor- 

■'■<!  with  the  various  b«»r- 

[  't.    Thoie  are  to  be  looked 

tn  taiu  in  liie  above-mentioned  articles, 

moreover,  seem  to  ixnorn  the  pro;;- 

aile  bjr    the   profm.Vi.m    in   the    la^t 
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nted  by  the  facts,  and  dcpre- 

lotian  they  pay  to  exterior  de- 

•    critics   find   this  the 

•lork.     They  arc  writ- 

i  •"  ..f  the  fact  that 

'  t  owe  in  great 

ling  laws  and  a 

the  oioduiu  advance  in  aclen- 

Jon  and  In  s.initiitiou  applied 

%.     The  strictures  in  these  papers 

i>«  based  on  rcadin;;  miher  than 

1  olncrvailon.     Their  nuthor  fol- 

I   after   Ruskin   in   his   apparent 

of  the  Benaisaoncc,  and  the  last  part 

tb    Dl*ociurse    in    Viollel-Leduc'a 

«nt  I'AroliltertMre  would  seem  to 

'  of  the  ammuni- 

't  ;"but  (he  En- 

,rc  wi  ii.K'ii  -  .  1 .  . _ . 

i  the  evils  at  >• 

.ill-Ill  i 


«nsti«  v4   il   now.      Thu  urliulo  ia 


question  is  out  of  date ;  It  is  a  quarter  of  a 
century  behind  the  limes. 

It  is  practicable  here  to  notice  only  in 
a  summary  way  the  erroneousness  of  its 
main  contentions.  The  grain  of  truth  in 
them  need  not  be  denied.  Tliat  there  aro 
charlatans  and  ignoramuses  among  the  ar- 
chitecti  of  our  day  is  as  true  as  it  is  of  the 
legal,  medical,  or  clerical  profession,  or  of 
any  other  class  of  men  following  a  common 
pursuit.  It  may  oven  be  admitted  that 
among  them  are  to  be  found  not  a  few  men 
of  intelligence  and  culture  who  aro  pursu- 
ing their  career  along  mistaken  lines  or 
without  sufficient  technical  training ;  but 
from  this  to  the  denial  of  the  oiislcnce  of 
intelligence  or  conscience  in  the  profession 
ia  a  long  distance  across  which  one  should 
not  attempt  to  leap  without  looking.  Is  it 
Indeed  true  that  charlatanry  and  ignorance 
control  the  profession  and  give  it  its  char- 
acter ?  Is  it  true  that  architects  generally 
subordinate  common  sense  to  caprice  ?  Is 
it  true  that  when  a  client  comes  with  a 
rational,  wcll-oousiderel,  and  praolicid  pro- 
gramme for  a  given  building,  the  architect 
generally  disregards  his  wishes  and  fouls 
him  out  of  his  progrnmuie  by  pretty  j)ict- 
ures  intended  only  to  catch  his  eye  and  a 
commission,  or  that  in  the  average  work  of 
representative  architects  the  demands  of  ex- 
terior ornamentation  alone  dictate  the  in- 
terior planning  ?  Ls  it  true  that  our  archi- 
te<'t3  have  itignally  failed  lo  avail  them- 
selves of  modern  progress  in  scientific  con- 
struction ?  Is  it  not  rather  true  tliat  they 
hare,  on  the  contrary,  often  been  the  pio- 
neers in  the  introduction  and  development 
of  new  materials,  appliances,  and  building 
processes  ?  Il  is  certainly  a  mistake  to  as- 
sert that  Roman  architecture  paid  no  atten- 
tion to  exterior  effect,  and  did  not  largely  ^ 
avail  itself  of  the  splendor  of  internal 
adornment  by  applied  ornament  It  wot 
subject  to  the  changes  of  "  fashion,"  and 
its  forms  are  lurgelv  the  product  of  a  change 
of  fashion  following  the  ronr|acst  of  the 
Greek  world.  The  like  is  tnie  of  many 
phases  of  Gothic  and  other  historic  styles. 

The  contentions  of  the  articles  under 
oonsideration  need  only  to  be  stated  in  the 
plain  and  concise  form  of  these  queries  and 
denials  to  appear  to  every  well  informed 
and  fair-minded  student  of  our  architecture 
an  aliiio:<t  grote-^que  caricature  of  the  true 
state  of  affairs.  Their  effect,  in  v-  -  '  ■'  - 
reputation  of  the  magazine  thr' 
they  have  been  given  lo  the  pull;  ,  ; 

be  to    fo«i<ir  exi"lin?   pri-jiidlees,   however 
vague    and   unfounde<I,   «g«tn«<t 
■a  ■  closa,  and  to  impeda  inslcaii  of  ] 
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on  the  reform  of   our  uchitecture.     It  is 
hardly  too  much  lo  ask  that  writers  on  the 
f......    ,.(    ■•i.ijcru  arcliitccture    will,    before 

.ibsoliiie  condciniialion,   make 
i'<  tanoe  of  our  leading  architects, 

riHit  llirir  otBcct,  study  their  methoda,  fa- 
miliarize theiniclves  with  the  great  dilBoul- 
tie«  and  amazing  coaipliotions  of  the  archi- 
tectural problem,  and  carefully  examine  the 
(inurl!-  which  theite  men  are  making  for  itn 
Mtiafartnry  solution. 

Yours,  etc.,  A.  D.  F.  n*MLi*, 

Adjunct  Professor  of  Architecture, 

School  of  U  ines,  Columbia  Collc^ 
Hi*  Yoaa,  DtetmfMr  IT,  ICM. 


KKW  BSOLAKD  AORian,TCBE. 
SditoT  I'opular  Seitnm  MonM^ : 

Sia :  I  have  just  beea  readlne  Prof.  Cur- 
cr'a  article  on  Tlic  Decline  of  Rural  Kew 
jknd.  It  does  not  in  any  degree  Mtisfy 
as  au  cipositioa  of  thingr  as  they  are. 
Like  him,  I  was  bom  close  tu  the  soil ;  like 
him,  I  have  been  and  am  a  student ;  but,  un- 
like him,  I  am  now,  and  have  been  for  most 
of  my  life,  a  practical  farmer.  My  diagnosis 
''  the  ca.«c  is  (consequently)  quite  didcrent. 
[  agree  with  him  only  in  thinking  that  our 
tariff  laws  have  generally  done  the  farmer 
more  barm  than  good.  He  utterly  ignores 
(),.,  ,-w,..t  ..f  jii  the  reasons  why  fanning  baa 
(!  far  as  a  decline  can  be  noted, 

1  r  is  in  the  hlllfamis  chle6y,  and 

it  has  been  roinrident  with  the  oprning  up 
of  Western  f  ro<<  lands.  -But  it  has  ol'o  bc<Ti 
coincident  with  a  great  decline  in  i: 
ity  of  those  farms,  with  no  con- 
increase  amon^  the  farmers  of  Kii'ii-inigi- 
how  to  prevent  such  decline,  or  bow  to  re- 
"•torc  lost  fertility. 

Tbe  comfort  and  prosperity  of  the  emr- 
Uer  generations  of  our  farmen  are  exagger- 
There  was  as  much  debt,  as  little  gen- 
al   advance,   and   very    much    more    rice 
nong  New  England  farmers  fifty  years  aso 
I  now.    Prof.  Currier  make«  tlie  common 

oistake  of  comparing  ih-  ■-^n-   ' -  ■■' 

ynars  ago  with  1 1 
pnntent  day.     By  the   > 
biliilury  laws,  and  the  general  reprobation 
p(    intemperanoe    in   the   niml    districts  of 
llew   England,  tlM  moral  condition  of  tho 
illl  farmers  has  been,  on  the  whole,  much 

'     ind   their  manner  of  life — their 

-much  advanced.     Bui,    in    the 

,    for   lack  of   imitructioo,  tiieir 

iilo  have  become  infertile  to  the  degree 

hnt   tlirv  fnll  to  pVe  thr-in  «   pnod  Ifrfng; 


•.vfie.    to 
•botakM 


rod*]  8ft. 

.><>l*  oiiU  colkpa  an 

'  (arm  uui  tnm  tys- 

!  aia. 


acre  and  per  latD:   wflil*   fymf*ir4  ' 
other  tectloDs  Ne«  Bagbad  7«t  i 

(1...  i.,.,>  <,.,^.  „.*r.  iiitlmnit  •QaviBKte' 
'  'f  araeb  of  hrr  aA 
ir  of  dtflitorm."    As 

tiiel' 

came  : 

on  them.  vOioddcMaf    I 

think  not ;  I  «a  aqMl  dcda 

cUevii:^ .;.  imosicm. 

If  itaMi  UBOPf  MrM» 

pie,  il  '  uATiniCisDtimisaH 

of  morality.     Tir  -  ud 

of  their  influenc  ,  -sn 

been  educated  away   : 

my   vouth  the  rural  i 

the  i .   •   • 

kno« 

any  li.; 

istrr  would  be  n 

■glleullurc,  un'i 

But  our   r 

educate  8«  ■ 

patby  with 

istet*  are 

foes    of     ECicim,     ur.       .rT.l.f, 

dogma*  upon  which  Ihdr  ullgtow  i 
are  built. 

Tbe  hill  -  fama  In  yew  BbsIbI  ne 
"played  out."  Uany  of  tkna  •««  0tat 
back  to  forut,  ■bicb  i*  (wrliaps  llirlr  kat 
use.     But  one  has  only  to  take  a  arrfap 

trip  t!  -        ''-ri  lo  •»«  ab^ 

dnni  "gT<M  and  | 

peril..  !   «alVy  (a 

hare  not  their  "  upe  aD«l  downs " — ibdr 
years  of  bad  as  well  it  ri(  goo>d  Ituiii  bsl 
they   and    '  ■*   tdur,  fan* 

mnrr,  Anil  'i   AOrV^  thffB  A4 

!■«».    Tliey  si» 
.t  Uxa,  «•!  «( 

rcwic**  aa4  R^ 

.'L,  as  well  a*  [id«nsi(4  \m 

,I'^.  i.f  till   vurti     TMr 

greiit  •  6Ai 

poiri'i  tol 

1-7    njcitivi!*,    Ibw^k 

coDegv  mi  tmalamf 

'u>ui«(«.  wl>— ,  and  f<«}k- 

^ae»  of  tnw  dvflUBtioa  aal 

:ti,wp«danTth«  an  at  ^c*^ 

eulture.  T.  H.  Ba 

Mawrost;  T*..  Jaw— ry  14,  li*L 


CTOtmosABT  mnct, 

Sf <*>r  fopttlar  Mim*  »S«il»  - 

.^in  '  ^omr  cf  iKr  -SUnciUics  Ikmt  I 

r«f»r< 


L!'?^ 


have 
wbol'' 

calli.l 
!nK."     Tl..- 
ilf<-line      III 

cf  Mow  tU.» 


chimM*: 


\  a  Wjju,  jMt  I  a»ty  tiut*  uuuaUi  to  U«e 
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Mlfldiul.  All  tbl>  i<  Inrolrod  In  wbut  Mr. 
g^^,,.  ■..A/.1...4  1.1  I.;.,  dan  of  Ethics;  but 
pirhkp  plainer  if  ire  aub- 

(tihrto  110  more  oompreben- 

•ir*  «  liijd.     Perfect   adaptation 

ijjieta  and  uontiouoiu  aJ- 
:tjnenl  <_'[    Intoraul   relationii  to  external 
tioni  —  would    be   complete    hippinesd 
•  U  »j'-.i"'i-      1   it  oo»cra  both    the 
ijroical  an  I  ides' of  our  nature. 

lTii1:i'lr«  [<  III;  health  as  well  as 

'..il  and  moml  health,  and  does 
iota  who  teach  scientific  ethics 
face  t'.ic  "  dlsai^renble  conclusion  "  men- 
•d  bjr  your  curre«po»Jent     In  fact,  the 
ibatitalJOD  of  adapution  fur  happiness  as 
CrittriuD  of  mural)  has  screral  advon- 

monlitx  upon  the  principles  of 
The  derelopment  of  society  im- 


pliet  the  dcTclopment  of  certain  moral  io. 
stincts  In  the  individuals  who  compose  it; 
for  it  is  apparent  tbuC,  unless  eellishncss  is 
more  or  less  restrained  by  altruism,  social 
erowth  would  bo  retarded  if  not  stopped. 
It  explains  why  opinion  varies  both  in  time 
and  place  in  regar\l  to  conduct,  for  actions 
are  considered  Tirtooua  by  a  gircn  sodetj 
when  they  are  regarded  as  condudro  to  ita 
welfare  and  sinful  when  they  are  supposed 
to  he  injurious.  It  accounts  for  the  gains 
which  altniistic  gentlmenta  have  made  upon 
egoistic,  in  man's  progress  upward,  as  social 
contact  creates  and  fosters  a  public  opinion 
in  faror  of  the  former,  which  is  slowly  be- 
coming more  and  more  irresistible,  until 
finally  shall  dawn  the  era  of  peac«  upoa 
earth  and  good-will  to  men. 

ROBKRT  MaTOCWS, 
Bocmnaa,  S.  T.,  January  4, 19*1. 
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A  pjtorsssiojr  for  wokkk. 

TUE  craM(l«  for  the  liigher  «dncation 
of  woman  that  is  now  going  od 
■MUM  to  liave  two  chief  impelling  forces. 
On*  U  tii«  necossity  fur  a  growing  nnni- 
b«r  of  tlio  ecz  to  provide  for  tlieir  own 
rapport;  the  second  U  tbo  weariness  of 
I  [liat  U  afflicting  anotber  class 

t  It  is  not  necessary  to  point 

oat  here  the  reasons  wbf  women  witb- 
ont  mole  supporters  are  more  nnmorons 
than  fonovrlr.  They  are  mainly  such 
■a  c«iiM  the  defcrrooDt  or  abandonment 
of  marriage  by  many  men  and  women, 
throogh  making  family  life  less  attraot- 
Ire  and  single  life  more  satisfactorjr  to 
botii  Mzot.  Tb«  same  roasoD^  with 
oUt«ra,  operate  to  inoroaso  the  number 
of  woaltby  women  who  hare  nothing  to 
onoapy  tbera. 

As  a  remedy  for  both  these  ills,  col- 
la^ate  education  is  leing  widely  pre- 
•eribed.  Tliis  promises  admission  to  In- 
crativs  profeaaions  to  tbo  bright  women 
wbo  moat  support  themselves,  and  offers 
tbo  degree  of  a  men's  college  as  tiie 
goal  of  tlieir  wealthy  sisters'  efforts. 
Ileaa  msarks  bare  been  suggested  by 
■  raoaai  volume  in  the  International 
iaoatioQ  8vrl««,  on  Higher  Edacation 
WofBca  la  Enrop«,  hj  Ilolonu  Lang«, 


which  advooatcs  the  collegiate  education 
idea,  though  in  a  notably  reasonable  and 
discriminating  manner.  But  this  way 
of  treating  the  difficulty  has  serious  de- 
fects. In  the  first  place,  it  tends  to  in- 
crease the  evil  wbioh  it  is  expected  to 
cure.  The  lack  or  deferment  of  suita- 
ble marriage  is  what  is  at  the  bottom 
of  tbo  whole  matter,  and  the  literary 
and  professional  education  of  women 
would  make  this  lack  greater.  Inde- 
pendence of  a  husband's  support  wonld 
favor  maiden  life  (though  to  tbe  ex- 
tent of  preventing  false  marriage  this 
is  a  good  thing) ;  so,  too,  wonld  the 
absorption  of  women's  interest  and  am- 
bition in  study  or  in  a  professional 
career.  Moreover,  women  wbo  baro 
been  occnpiod  with  books  or  business  to 
tbe  exclusion  of  learning  bow  to  moke 
a  home  will  not  be  very  desiratilo  as 
wives.  Secondly,  the  proposed  remedy 
would  stimulate  tliat  nndcsirable  trait, 
selfiihDeas.  It  puts  before  a  yoang  wom- 
an the  ideal  of  learning  a  profession  for 
tbe  benefit  of  Hlt\  of  winning  honors 
for  ulf,  of  acquiring  a  high  culture  for 
telf.  It  crowds  out  the  opposite  idea 
of  fitting  herself  to  co-operate  with  a 
hasbsnd  for  their  joint  benefit  and  that 
of  tlieir  children,  or  the  Idea  of  twing 
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her  Icia-are  for  the  clcTution  of  tho  race. 
Furtlicrmore,  on/tliingtliat  touches  men 
aod  womea  to  Use  iuJepcndently  of 
cucli  other  lessens  iho  respect  tlmt  bo- 
loDga  to  Iho  family  ns  an  iDstitutlon, 
and  rol)s  p/ircathooU  uf  tho  honor  that 
it  dc'Serves, 

Dofuro  reading  Ihas  far,  our  critics 
will  he  demuoding  nhat  ultunuitivu 
remedy  we  have  to  offer  for  Ihe  Ills 
whose  esistence  wo  admitted  at  the  out- 
set We  would  strike  at  the  root  of  tho 
difficalty,  and  remove  the  disturbing 
cause  instead  of  accepting  it  as  inevita- 
ble. Earlier  and  muro  numerous  mar- 
riages should  bo  tho  rule,  and  women 
can  bring  this  about  if  tboy  choose. 
Kothers  should  so  rear  their  daughters 
tliat  young  men  can  afford  to  ra&rry 
them.  A  young  woman  properly  broaght 
op  would  be  healthy  and  strong  enough 
to  need  few  or  no  servants  and  little 
doctoring;  she  would  be  competent  to 
manage  a  honsehold ;  and  would  not 
have  a  fondoesi  for  extravagance  that 
is  like  a  second  nature.  TVomea  should 
discountcuanco  tho  men  who  rouniu 
bachelors  without  good  reason,  and  es- 
pecially should  shut  out  of  good  soci- 
ety those  dissipated  youths  and  wealthy 
rakes  who  are  the  deadliest  enemies  of 
tlio  marriage  relation.  By  these  and 
(imilar  means  n-omen  can  secari}  for 
most  of  their  sex  tho  most  natural 
mo<lo  of  support — that  which  belongs 
to  a  wife.  Fur  those  women  who  do 
not  lock  moans,  but  only  an  object  on 
which  to  employ  tlieir  energius,  there 
b  worthier  occu|>«tii.>n  than  acquiring 
cnltnro  fir  its  own  or  rather  their  own 
soke.  There  are  social  tnd  ethical 
questiona,  and  other  problem*,  whose 
solntinns  are  demanded,  and  which  etm 
he  host  solved  by  women.  Tliero  ar« 
affairs  lo  he  ndmlnlatcred  and  ahn»e«  lo 
he  '  for  which  woman's  nafarc 

•*(■  .  her;  ond  tlicro  are  other 

Acids  of  l.ihnr,  not  hers  oxcloBtrely,  but 
which  ore  Impt'rfeetly  worked  h.-—-"- 
left  lo  man  alone.     A*  a  shlnln); 
plo  of  womoo  who  lur«  alro*dy  itjxi:!: 


(Ciatci^ 


npon  sv  ■.  0  jor  qscfsina 

bo  mcr:  .^'  Ladl«<'  llMhk 

teotivo  AdAiiuiaUuD  in 
which  is  engaj^  in 
pr^udicial  lo  tho  pah' 
miglit  remain  some  Wi.m.i>ii  «  ii»  >^^. 
not  be  provided  for  in  the  w»r»  ja» 
suggested,   hut   liKy    would   tw  tsatf- 
lionn,  and  their  waota  could  pru;a>iy 
be  met  by  exceptional  mcUioda. 
There  Is  a  c}n«s  of  wemtn  I 
the  counsel  in  this  articl*  wiU  ' 
distasteful.    Tho  career  of 
mother  has  little  apprtdatioa 
eyes.    It  u  not  cnoagh  appTceiatcii 
n  large   share  of  both  •esc«.    Bat  l>>  1 1 
remedy  for  this  b  In  the  w( 
hands.    If  they  wou'd  bare 
able  profession,  (lie^  liatro  only  lo  ^  a 
quality  of  work  that  Is  worthy  of  Iimmt. 
Surgery  waa  one*  «  Knin-rh  of  th4  hir» 
hcr's  trodc,  and  •  r<]io*- 

ored  than  hou*o-tt 
have  made  a  study  of  it.  bare  { 
broad,  scientific  basis,  lavrateA* 
ments  and  processes  to  increase  Ita  i 
c'h  irran^  a  •ysAcsMtle  aid 

uf  i»  pracdc«,  with  th«rsaali 

that  the  sttrigoon  of  to-day  lias  pncirf 
tho  most  iKmotflWft  .-if  Tir,,f,-iil.  r. 
a  simiUr  way  dr; 
trade  in  the  Lsbd*  r>i 
made  a  prufessdon  in  the  bawla  ct  i 
man.  The  onJlnary  drcsaaakcr 
little  respect;  Itr,  '\rorth  b  held  l«U|k 
sstecm,  and  the  difTartflni  b  that  hs 
di^es  work  which  ecnpala  MMia, 
ordinary  boas«wlfe   and   notbsv 

lit!'  •  •  ■  .. 

fo 

down  from   her  preal-pwailtm 

trodacing  no  iiDpror«d 

ptUnc•^'aod  feeling  du 

home  {«  ill  nraaa^ed  or  bcr  ch 

tralnr<1.   If  women  iloalit  thaA  rooi; 

adminiatrati' 

the  sane  eatr 

pelsnl  nrgeoii,  or  >a« 


j 


I  lAino    Ua*    lUcaUj   Ja»U>i    Ijr   arirl^ 


EDITOR'S    TABLE. 


\  ol  centaricji,  Willi  licr  gpirit  tbo 
D<]«m  womnn  siioaKl  nay  of  her  Lome, 
fhb  U  my  diploma  " ;  uad  of  bcr  cbil- 
60,  "  Tbeso  arc  iny  degrees." 


eCJZSCK  AS'D  CIYtUIA  TIOIT. 

Tu*T  olvillzations  have  poriahed  in 

e  pa»t  is  a  commonplace  of  liistorical 

eotion.    That  all  is  not  n-cll  in  tlie 

it  of  cirilizaLioDs  ia  a  tnilb  which 

iMt  men  are  foeling  more  deeply 

im  day  to  day.     Undoubtedly  tboro 

tofluoncus  at  work  thai  tend  to  an- 

nlxo  the  true  evolution  of  society. 

probably  never  waa  a  time  when 

\j  people  felt  themaclvcs  unsuitod 

environment,  when  there  ivos 

mach  of  unsatisSed  ambition  or  so 

lent   of    purpose.      We 

i  forces  that  sometimes 

reiten  to  bo  too  strooff  for  us.     We 

iT«  crcatetl  lo  tbontands  of  minds  ex- 

tatloon   which  even    the    improved 

dition*  of  modern  life  are   unable 

Mtisfy.     Hon  have  been  taught  that 

two  gianta  of  nnexaraplod  strength  lire 

rpady  to  do  their  bidiling,   one  called 

Ai«M««  and  the  other  LegUlation :  with 

IheM   iLe   world   is   to   be   renovated. 

That  tliere  can  be  little  renovation  apart 

from  r  "    I  of  indiviilual  character 

U  •  t  h,  wlielhor  believed   in 

or  not,   has   been   kept    in   the   back- 

Kd.  Tbo  discussion  tliut  has  taken 
regarding  "  General  "  Booth's 
«  for  the  extinutioD  of  pauper- 
Bd  dei^radation  in  London  has 
U  cl<«ar  that  oertain  Kiii.lins:  prin- 
eiplw  of  social  rcfoniialiiin  nro  scrioudy 
SMded,  and  that,  unless  tbo««  arc  found 
«bJ  Mited  npon,  our  whole  social  system 
may  suffer  grievous  Injury. 

The  key-note,  the  waf^h-  word  of  so- 

refortn,  lonie  say,  is  to  be  found  in 

'lilt  is  to  wy,  in  the  beuevo- 

'I  nf  roon  in  his  follow-mnn. 

roold    orpnnias  moral    salvage 

onld  visit  the  poor  and  deprrad- 

nnd  try  to  heal  and  restore  them  by 

words,  good  advico,  and  peouatary 


I  or  otber  equivalent  assistance.  That, 
under  favorable  circumstances,  some- 
thing can  be  accomplished  iu  this  way 
we  should  be  eitremely  sorry  to  deny. 
Many  a  man  doubtless  needs  no  more 
than  some  slight,  kindly  intervention  to 
enable  him  to  recover  a  wavering  bal- 
ance Bud  betake  himself  with  fresh 
courage  to  the  battle  of  life ;  bat  wheth- 
er wide-spread  social  diseases  arc  to  bo 
successfully  coped  with  by  charity  in 
any  of  its  forms  is  still  e  question. 
Charity  is  the  word  of  Religion,  and  a 
beautiful  word  it  is,  expressing  funda- 
mentally a  beautiful  idea ;  but  it  Is  nut 
the  word  of  Science:  the  word  of  Sci- 
ence ia  Justice.  Are,  then,  charity  and 
justice  incompatible!  Far  from  it;  there 
is  a  charity  that  is  just — that  is  no  more 
and  no  less  than  justice — and  there  is  a 
justice  that  is  charitable  In  the  highest 
sense.  We  sliall  attack  onr  social  prob- 
lems sQcecssfully  only  when,  leaving  all 
sentiment  and  all  unproved  assumptions 
aside,  wo  seriously  ask  ourselves  as  a 
community  what  we  ought  to  do,  what 
justice  requires  us  to  do.  If  justice  de- 
mands what  mi^ht  he  culled  charity,  let 
us  not  call  it  charity  or  disguise  it  nn- 
der  any  other  specious  name,  bat  let 
us  call  it  justice  and  nothing  else.  If 
it  is  ple.isnnt  to  get  good  in  the  form 
and  name  of  charity,  far  sweeter  and 
far  more  strengthening  and  every  way 
henoScial  is  it  to  get  it  in  the  form  and 
name  of  jnstioe.  It  is  a  misfortune  that 
the  word  justice  hns  been  so  often  osso- 
clulod  with  the  penal  administration  of 
the  law,  and  that  in  tliis  way  it  wcnr* 
a  severer  aspect  thnn  properly  belongs 
to  it.  The  law  should  bo  a  terror  to 
evil  doers  and  to  none  else;  and  we 
shonld  accustom  ourselves  to  think  of 
jnstioe  OS  the  most  beneficent  of  divini- 
ties nnd  the  very  pallndiura  of  our  civ- 
ilization. Tliis  It  I*",  whether  we  so  rec- 
ogni/.o  It  or  not ;  only  as  we  are  in  the 
main  a  nation  of  Just  men  is  oar  civiliza- 
tion seonre. 

To  follow  ont  in  detail  the  applica- 
tions of  the  principle  of  justioo  to  oar 
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■oclal  miseries  and  weaknesses  \a  beyond 
oar  present  pnrpoeo.  So  niuoli,  indeed, 
do  people  in  generul  think  of  charity  as 
a  sooiiil  remedy,  and  so  little  do  they 
think  of  jiuitice  in  that  light,  that  it 
would  not  be  surprising,  were  a  change 
of  policy  from  charity  to  Justice  decided 
00,  if  there  should  ho  a  marked  unreadi- 
ness and  inaptitude  for  the  practice  of 
the  new  virtue.  It  might  be  found, 
moreover,  to  involve  a  groat  deal  more 
than  charity  had  ever  appeared  to  in- 
volve. When  a  man  ia  bestowing  char- 
ity he  may  give  little  or  much;  as  it  is 
all  a  free  gift,  there  is  virtue,  there  is 
merit,  there  is  room  for  self-oommenda- 
tion,  however  little  he  gives;  but  when 
he  is  dealing  out  Justioe  the  case  is  dif- 
ferent: be  must  go  to  a  certain  line  or 
he  failt  in  juitiee  and  is  open  to  con- 
demnation. No  wonder  charity  ta  the 
favorite  virtue ;  but  the  more  wo  com- 
pare the  two  the  more  wo  see  that  jus- 
tice is  the  better  for  the  soul.  It  does 
not  flatter  self-love,  and  it  is  more  favor- 
able to  respect  for  oar  fellows. 

Justice,  we  have  said,  is  the  word  of 
science,  and  herein  we  see  where  sci- 
ence may  powerfully  help  to  strengthen 
the  socl.il  fabric.  On  the  one  hand,  soi- 
enco  tends  to  produce  social  ferment  by 
continually  introducing  now  ideas  and 
continually  unsettling  commercial  ar- 
rangements in  the  various  ways  which 
Mr.  D.  A.  Wells  has  so  well  pointed  out. 
On  the  other  hand,  if  science  can  be 
made  to  ever  inculcate  and  roincalooto 
the  idea  of  juHtice,  it  will  do  vastly  more 
by  that  means  to  knit,  than  it  possibly 
can  in  any  other  way  to  loosen,  the 
bonds  of  society.  Let  us  have  science, 
then,  in  our  schools ;  but  lot  it  not  be  a 
mere  matter  of  experimenting  with  gases 
and  acids,  with  air-pumps  and  electric 
machines,  but  let  it  be  brought  home  as 
Nature's  message  to  the  hearts  as  well 
OS  to  the  minds  of  the  young.  Let  it 
teach  them  justice ;  let  it  impress  upon 
them  that  there  is  a  right,  that  there  is 
a  true,  that  there  are  moral  balnnces  as 
veil  SB  chemical  onea,  XXioX  V.V«,xii  wt^ 


conditions  of  moral  stability  and  ia 
bility  just  as  of  chemical  or  mechanicil 
or  electrical  The  teacher  who  can  not 
extract  moral  instruction  acd  iofpiratioD 
ont  of  physical  science  ought  to  learo  it 
alone— whether  he  is  fit  to  teaeh  any- 
thing is  a  question.  There  are  conntles 
useful  analogies  to  be  drawn  between 
the  laws  of  matter  and  those  of  fflinJ 
and  of  society.  To  mention  hat  oae 
that  occurs  to  us  at  this  momeot,  tho 
law  of  the  expansion  of  gases  with  di- 
minishing pressure  is  an  apt  iUustrttioo 
of  the  expansion  of  human  desires  with 
enlarging  scope,  or,  in  other  wordi,  u 
external  pressure  diminishes.  As  inth* 
one  case  with  every  added  volume  the 
elasticity  becomes  le«8,  so  too  often  ia 
human  life,  the  more  desires  are  gnti- 
fled,  tho  less  there  ia  of  that  ehutidty 
of  spirits  which  made  life  aeem  woith 
living. 

The  law  of  nataral  selection,  again, 
might  be  made  to   teach   many  mo4 
Qseful  lessons.      It  shows  in  the  fint 
place  that,  as  the  world  is  constituted, 
it  is  a  great  privilege  to  live.     Then, 
if  life  is  to  be  maintained  on  a  tatL<- 
factory  footing,  it  must  be  by  tho  ex- 
ercise  of  prudence,    of  industry,    and 
whatever  other  virtues  make  for  indi- 
vidual snccess.      The  thought   that  m 
many  lives  are  abortive,  fir  from  culti- 
vating pride  or  selfishness,  should  add  • 
certain  tinge  of  solemnity  to  all  onc'i 
thoughts  of  life.     "lu  me,"  eai-h  of  ns 
may  think,  "  that  spark  which  stmggW 
vainly  to  maintain    itself  in  so  muay 
others  has  become  a  living  flame.    Hov 
shall  I  use  the  powers  lo  mysteriooilj' 
bestowed  and  on  which  in  manj  vij* 
such  vast  issaea  depend  f     Shall  I  mikt 
life,  aa  I  ought,  a  sacred  thing,  or  thill  I 
pass  my  days  in  idle   frivolity  or  yil 
more  idle  gloom  t    Seeing  that  I  po«M 
the  gift  of  life,  shall  I  not  strive  to  rui* 
it  to  its  highest  value  and  its  best  ti- 
pression  \ "     If  life  is  a  atrngglc,  it  is  « 
struggle  not  so  much  against  living  com- 
petitors— that  is  a  view  of  which  q«it« 
\.oQ  'm.Mc^  is  made — as  against  totagooiit 
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LITERARY  NOTICES. 

ThB  Eautb  abs  m  Ixhaditaxts.  Bt  id-vakt 
Rsci.0*.  Nonli  America,  Vol.  L  Kew 
York:  D.  Apiilcton  tL  Co.  T\\  490. 
Priea,  ibccp,  (1) ;  half  moroooo,  $7. 

Tmx  Ajn«rican  edition  of  thia  ^ent  de- 
riptire  work,  h]  the  omiooQt  French  geog- 
pher  Recliu,  ha«  now  ruachL-d  the  acctioo 
dvrotcd  to  N'orth  America.  Tliis  dirision 
lit  probftblj  rc<iuire  four  Tolumes,  the 
■t  of  which  U  now  before  Mt,  A  chapter 
ctehia;  the  early  discoYorics  in  the  New 
I  and  the  chief  feotarcs  of  the  Weat- 
Llocat  introdueon  the  volume.  This 
r*d  by  detailed  doscripiiooa  cf  the 
I  porta  of  the  continent,  compristug 
,  the  neighboring  Ulands,  Alaska, 
tlie  BritUh  pustes^ioot,  Including  Cana- 
Tha  physical  foatures,  flora,  fauna,  and 
ttdtonu  of  each  region  arc  fidly  described, 
account  of  Greenland  the  glaciers  of 
la*. bound  Utnd  arc  a  prooiinent  fcat- 
Their  dintributiun,  extent,  rales  of 
Bt,  and  mode  of  termination  arc  dc- 
urib^d,  and  their  appitarance  and  armn^- 
BOt  ore  represented  by  many  picture.^  and 
map*.  Tho  nature  of  the  illustrations  in 
work  b  already  known  to  our  readers 
I  the  article  on  GrcenUnd  and  the  Orecn- 
In  the  Uonlhly  for  lost  July,  for 
deb  some  of  them  were  borrowed.  The 
pby  of  Alaska  hi  given  with  much  dc- 
\  far  at  it  is  known,  and  the  progress 
Kplontlon  in  that  Territory  is  sketched. 
Rare,  aglln,  the  glaciers  demand  considera- 
ble attention.  Maps  show  the  zones  of  tem- 
pomtnra  and  trce«,  and  the  distribution  of  the 
Motive  trlbas  and  the  animals  is  also  point- 
ed oat,  Ahoat  three  Inmdrcd  and  Bfty  pages 
ore  det«t(d  to  Canada  and  the  other  Dritish 
I  In  North  America.  The  reader  li 
1  Co»  riven  and  fiords  of  Brilish  Co- 
'  '  ild  Northwest  Tcrri- 
of  the  Hudson  Day 
07,  a.-. :  ilu-  LiLcs  of  the  Winnipeg 
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region,  then  down  the  St.  Lawrence  through 
Ontario  oud  Quebec,  to  the  Maritime  Prov- 
ince?, finally  rcoching  Labrador  and  New- 
foundland. Tlio  description  deals  with — be- 
sides the  natural  features — the  social  and 
political  conditions,  trade,  languages,  rclU 
giona,  etc.,  of  the  several  divisions  of  tho 
country.  The  full-page  pictures,  which  are 
liberally  scattered  through  these  chapters, 
represent  wild  scenery  of  tho  central  and 
wcsteni  regions,  the  features  and  dress  uf 
the  natives,  and  the  large  towns  on  the  east- 
em  rivers  and  seaports.  The  maps,  which 
ore  very  numerous,  are  from  actual  surveys, 
and  hence  contribute  to  tho  scientific  accu- 
racy which  is  characteristic  of  tbo  wtiolo 
work.  Statistics  of  area,  population,  trade, 
etc.,  ore  g^ven  in  appendixes. 

Tbs  SlrrKORio  HTroTHiani :  ji  StATniEjrr  o» 
THE  RescLTs  or  a  SpEcriiOsconc  I.nqiiut 
lirro  Tn«  Oiuai.M  or  Coskical  Systow. 
By  J.  NoEiiA^:)  Locktkr.  London  and 
Now  York  :  Macmiilan  ii.  Co.  Pp.  660. 
Price,  $6.23. 

Tu£  purpose  of  this  volume  U  to  bring 
together  and  co-ordinate  the  observations 
which  have  been  made  op  to  the  present 
time  on  tho  spectra  of  the  various  orders  of 
cosmicol  bodies  in  connection  with  labora- 
tory work  on  which  the  author  bos  been  en- 
gaged siuro  1SC8.  It  embodies  in  a  con* 
nectcd  form,  among  other  matters,  various 
reports  made  by  him  through  tho  Solar  Phys- 
ics Committee  to  the  Royal  Society.  It  Is, 
in  fact,  a  natnral  lequel  to  tho  Cliemlstry 
of  the  Sun,  published  in  1S87,  in  which  were 
presented  researches  suggesting  that  many 
solar  phenomena  might  owe  their  origin  to 
falls  of  meteoric  masses  on  tho  sun's  sur- 
face. The  theory  here  presented  is"  sub- 
stantially on  enlargement  and  extension  to 
tho  universe  of  the  hypotheses  therein  set 
forth.  Beginning  with  a  chapter  of  history 
and  facts  on  the  fall  and  nature  of  meteor- 
ites, the  author  treats  In  successive  chap- 
ters of  the  Spcctroscopr  of  Meteorites ;  Me- 
teorites in  the  Air,  in  the  SoUr  System,  and 
in  Space ;  Proposed  New  Grouping  of  Cosmi- 
cnl  Bodies;  the  Oripn  of  Binary  and  Mul- 
tiple Systems ;  and  the  Variability  in  Light 
and  Color  of  Cosmleal  Bodies.  Among  his 
principal  Gencml  Conclosioos  are:  that  all 
self-luminous  bodies  in  the  celestial  spaoa 
oiv  composed  either  of  swarms  of  meteorites 
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or  of  masses  of  meteoric  vapor  produced  by 
beat.  The  beat  U  broagbt  about  by  tbe 
condensation  of  meteor-swarms  due  to  grar- 
(ty,  tbe  vapor  being  finally  condensed  into  a 
■olid  glob«.  That  the  existing  distinction  b<^- 
tveen  stars,  comets,  and  nebula)  rc«its  on  no 
physical  basis ;  that  stars,  the  temperatures 
of  which  are  increasing,  do  not  resemble  the 
•un,  but  consist  chiefly  of  discrete  meteoric 
panicles,  just  as  comets  do  on  Schiaparelli's 
hypothesis ;  and  that  the  spectra  of  all  cos- 
loicai  bodies  depend  upon  cither  the  heat  of 
the  meteorites  produced  by  collisions,  and  the 
I  kTcrage  space  between  the  meteorites  in  the 
■warm,  or,  in  the  case  of  swarms  wholly 
Tolatilizcd,  upon  the  loss  by  radiation  since 
complete  vaporization. 

Tm  TSBI-BFEAKINO  PkOPLES  or  TRS  G»U) 
CokSt  or  Wksi  Atbu-a.  Pp.  343. — The 
Kw»-gpEAKino  Peoples  or  the  Slatk 
Coast  or  West  Ahuc*.  Pp.  831.  Dy 
A.  B.  Elus.  Loudon :  Chapman  h. 
UolL 

Tiu  purpose  of  the  author  in  these 
books,  which  constitute  part  of  a  scries,  is 
to  show  by  examples  taken  from  the  negro 
peoples  tbe  subjects  of  them,  bow  the  evo- 
lution of  religion  may  proceed.  Four  peo- 
ples have  been  bad  in  view :  the  Tshi-speok- 
ing  peoples  of  the  Gold  Coast  ;  tbe  Ga- 
speaking  peoples  of  the  Gold  Coast ;  the 
Ewe-speaking  peoples  of  the  Slave  Coast; 
•nd  the  Toruba-spcaking  peoples  of  the 
I  Slave  Coast.  Their  languages  all  belong  to 
one  family,  indicating,  apparently,  that  they 
have  all  sprung  from  a  common  stock.  They 
occupy  territories  on  the  west  coast  of  Af- 
rica contiguous  in  the  order  in  which  they 
are  named,  from  west  to  east,  and  exhibit, 
on  the  whole,  a  gradual  advance  in  civiliza- 
tion, in  the  same  order.  The  author  sug- 
gests that  the  differences  in  civilization  may 
bo  due  to  differences  in  local  conditions  and 
surroundings  and  in  the  character  of  the 
country,  which  opens  np  from  the  forest 
regions  of  the  west,  where  density  of  popu- 
lation is  discouraged  and  communication  is 
difficult,  to  the  open  plains  of  the  Yoruba 
country.  Tho  religious  beliefs  of  the  Ga- 
speaking  people  resemble  those  of  the  Tshis, 
and  are  not  considered  for  the  present. 
Those  of  tho  Yorubas  are  reserved  for  a  fu- 
ture Tolumc.     The  bcsV-Vtiowti  t«?T«te^\ar 


haps  the  Fantis  and  Aahantla.  Throo^i 
the  vast  tract  of  forest  inhabited  by  thc^ 
(hey  live  in  insignificant  villages  ud  bim- 
lets,  built  in  small  clearings  in  the  fiwtA, 
between  which  communication  b  k()il  tp 
by  narrow  forest  patlu.  Ideas  penacMs 
among  them  but  slowly ;  and  not*  ilhfUaj- 
Ing  an  intercourse  on  the  part  of  th»  inhah- 
itants  of  the  sea-coast  with  Europeans,  wbids 
has  existed  for  more  than  four  kondnd 
years,  they  are  much  in  the  same  sodal  tad 
moral  condition  as  they  were  at  the  tia« 
of  the  Portuguese  discoveries.  The  Ew»- 
speaking  peoples,  among  whom  are  tbe  Dt- 
boniis,  present  the  ordinary  choraelerii- 
ties  of  the  uncivilized  negro.  In  earl;  lift 
they  evince  a  degree  of  intelligence  which, 
compared  with  that  of  the  European  chiU, 
appears  precocious,  and  they  aoiuire  lui«wlr 
edge  with  facility  tilt  tbey  arrive  at  tbe  (gt 
of  puberty,  when  the  physical  natars  ou- 
ters tbe  inlvltect,  and  frequently  deadens  H. 
Like  most  inhabitants  of  the  tropics,  ibty 
have  more  spontaneity  and  less  applinlieB, 
more  intuition  and  less  reasoning  power, 
than  the  inhabitants  of  temperate  eHiMa 
These  traits,  of  both  peoples,  are  asetibnl 
partly  to  the  climate,  partly  to  phyxiotl 
peculiarities,  and  partly  to  Che  sodal  eoa- 
dition  and  the  general  sense  of  ttweeority. 
As  a  result  of  all  the  inimical  iaflnenea, 
the  energy  of  all  has  dcgenerat«d  into  kll» 
ness  and  sensual  enjoyment,  "  and  it  wil 
take  centuries  to  raise  them."  Inddenullt, 
in  collecting  information  concerning  the  n- 
llgion  of  these  peoples,  the  author  alw  gitb- 
ered  facts  concerning  other  matter*— thdr 
laws,  government,  various  ctistoms,  pnw- 
erbs,  folk-lore,  etc. — and  these  snbjeeu  m 
also  presented,  not  as  in  a  full  record,  but 
to  fix  a  starting-point  from  which  s  (jv 
tematic  and  more  complete  study  rosy  I* 
made. 

Geolooical  Sravrr  or  New  iasrt.  Fffii 
Repobt  or  THE  Stati  Geologist  V<i. 
II,  Part  n.   Zoology.    Trentco.  !>»»*• 

The  present  "  part "  of  the  final  rtf* 
of  the  late  Prof.  Cook  contains  two  pip*"' 
A  Catalogue  of  Insects  found  in  New  JciwT. 
by  John  B.  Smith  ;  and  a  Descriptive  Cn»- 
logue  of  Vertebrates,  by  Julius  Nelson.  I'- 
Smith  confesses  to  having  had  to  eaccns)*^ 
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Tba  contrtsU  in  tlie  geological 
I  of  the  Sut«  iodueiirc  the  botany, 
thU  nffocts  tlic  ciMnioter  of  tbo  Inicct 
Tbcri)  UT  DO  lurgo  collections  of 
fin  the  State.  Collectora  arc  few. 
woj  got  from  collectora  In  New 
Tnrk  and  riiiUilelpliia,  but  their  exuursiona 
I  Nvw  Jersey  covered  only  a  limilcj  ai'ca, 
were  mainly  direrted  in  special  lines. 
cpt  in  Colcoptera  and  Lcpidoptera,  New 
»iiy  is  tiniL-cically  unexplored,  and  the 
them  and  noriUwestern  regions  are  not 
aented,  even  in  the  collected  orders, 
author  himself,  collecting  in  all  orders, 
iilfitraat  parts  of  the  State,  though  for 
I  »boTt  a  time,  baa  been  able  to  add  con- 
ably  to  all  the  liats,  from  his  own  ex- 
IIU  catalogue  includes  6,09s  spe- 
,  of  2,807  genera  and  2S8  faniilica,  and 
b  •maged  after  the  Linnican  system.  Mr. 
K«lMa'i  catalogue  of  rortcbrates  ig  a  re- 
rUioo  of  Dr.  Abbott's  catalogue  of  186S, 
■ad  it  bat  boeu  found  a  Iat>orious  task 
Aj  to  Incorporate  the  chwigeii  in  nomen- 
ar*  and  claaxiRcntiun  which  have  been 
within  ibe  last  twenty  years.  Mr. 
I  baa  addeil  descriptions  of  each  spe- 
.rtioular  reference  to  features 
;  It  from  Its  allies  ;  and  the 
ipciuiiii  hare  been  made  most  complete 
lirdx  and  fiahea, 

-xn.T^  <yT  GtirtnAL  OioAino  CHmigraT. 

K.  BlKLX,  (lelsinirfors.     Trans- 

I  0.  TiNOL*.  Ph.  n.     London 

lork  :  Longmans,  Green  &  Co. 

'  one  wbo  has  had  anything  to  do 
■tth  IIm  teaching  of  organic  cbomistry  will 
til  to  th»  •tatrment  of  Prof.  Hjolt  that 
nU  are  very  apt  to  overlook   general 
-iple«  anil  reltiions  in  their  endeavor  to 
er  parljoul.trs  ixincemiiig  single  nub- 
To  romedy  this  defect  lie  bos  made 
intended  as  ■  supplement  to  onli- 
tcxt-booka,  which    is   devoted   to   the 
■leal   pbiloMiphy  of    tbo    carbon   com- 
Its  object  is  to  extend  and   sy<>- 
llae  the  knowledge  of  these  subulanccs 
tha  stuilent  baa  obtained  from  other 
In  r  oonstl. 

tntloa,   and   1  ic  com- 

fiaattte  *T*  C  i  expl.'ilued.     Tart 

n  fa  derocod  '  >ng  the  connection 

hdiTDai  the  eotutltuikm  of  ot;gaDia  com- 


pounds and  tliclr  chief  physical  properties. 
Part  lU  deals  with  the  chemical  behavior  of 
organic  compounds.  The  reactions  described 
in  this  section  arc  arranged  according  to  tbo 
results — dehydration  processes,  for  instancA, 
being  all  classed  together.  Two  editions  of 
the  work  baring  been  received  favorably  in 
Swedish,  a  German  version  was  pre(iared  by 
the  author,  and  from  the  latter  the  English 
translation  has  been  mode. 

Th»  Coast  I.vntiNS  or  i?otrrHTR!»  ALisxa 
AKO  NoirriiKRN  BainsR  Coliubia.  By 
Ensi);n  Albert  P.  Xiblack,  U.  6.  >f. 
Waiihingtuo :  Smithsonian  Institution. 
Pp.  161. 

Tberk  is  much  to  tell  about  the  Alaskan 
"  wards  of  the  nation  "  and  their  relatives 
In  the  British  dominions.  Sufficieot  evU 
denee  Is  given  In  this  monograph  to  6how 
that  Ibe  Indians  of  tbo  Northwest  coast 
have  a  high  degree  of  skill  in  many  arts, 
industries,  and  pursuits,  a  cystemaUc  tribal 
organixacion,  intereiting  customs  and  ccro> 
monies,  and  traditions  and  folk-lore  which 
are  instructive  to  the  student.  The  infor- 
mation here  presented  is  based  on  the  col- 
lections of  objects  in  the  United  States  Na- 
tional Museum,  and  on  the  pcrsoual  obser- 
vation of  the  author  In  connection  with  the 
survey  of  Alaska.  Subdivisions  of  the 
above  topics  are  treated  with  varying  full, 
noss  in  Gftoen  chapters,  the  text  being  illus- 
trated  with  seventy  fullpagc  plates.  The 
carvings  In  wood  and  sUte,  and  the  woven 
garments  and  baskets  hero  figured,  dUplay 
much  ingenuity,  while  the  accounts  of  tho 
way  in  which  these  peoples  have  adapted 
thetnsclves  to  the  ways  of  civilization  give 
proof  of  much  mental  strength. 

lNnBa.tNia    CuiinsTRT,    THuonmcAi.    awb 

I'KAtTtCAL.      Uy  WiLLIAil   Jaoo,  K.  C.  S. 

I.ondon    and     New     Vork  :    Lougmaiu, 

Green  H.  Co.     Pp.  458. 

Tug  author  of  this  work  is  an  experi- 
enced writer  of  chemical  text-books.  The 
present  volume  is  described  as  a  manual  for 
stuilontsinadvancedclasscs — that  It.for  those 
w)io  have  some  acquaintance  with  the  com- 
mon elements,  and  some  knowledge  of  chem- 
ical reactions,  ft  does  not  omit  any  essen- 
tial subject,  but  elementary  matters  are 
treated  briefly,  while  larger  space  Is  given 
to  the  laws  of  chemistry  and  to  manufact- 
oHng  procCMes,    A  feature  of  the  book  is  a 
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prinMd,  and 
j-ti^  ninstTBtion*    uul    ■    eelofd 
plate  of  gptelt*. 

A  Tcry  attnetiTe  and  well-made  text- 
book for  be^ocn  ia  tbe  EUmentary  GeoL 
o^y,  br  CKarIa  Bud,  which  U  one  of  Long. 
nato*  EleiDentai7  Sdeoce  Manuala  (Long- 
80  eentsX  It  1>  written  io  a  almple 
■ad  tmty  ityk,  giring  a  ririd  idea  of  bow 
geological  changt*  Lava  taken  place,  and 
with  example!,  moatl;  Engliab,  of  the  (or- 
malkwia  dcMribcd.  The  economic  oae  of 
[  Mch  rook  aestioned  ia  alao  gcncratlj  stated, 
and  there  are  247  helpfal  illtutrations,  and 
a  colored  geological  map  of  the  BritJAh 
Iilea.  Tbe  lort  of  teaching  that  tbe  aathor 
girei  a  well  indicated  in  hi«  preface  He 
report!  tbe  mcccssful  use  ot  the  lesaou  in 
thij  book  before  thej  were  printed,  saving 
that  thrj  BCDt  man;  town  bo^j  on  long 
walks  into  the  country,  and  enabled  pnuni- 
ealW  the  whole  class  to  pass  tbe  South  Een- 
■iogton  elementary  exomlniition.  Dut  be 
deems  tbe  abiding  interest  aroused  in  luttu- 
ral  phenomena  and  outdoor  objects  "  a  more 
Tsluablc  and  useful  possession  than  eren  a 
South  Kensington  ccrtiGcAtc." 

A  TexlBook  of  Praelieal  Plane  and  Solid 
Oeometry,  by  /.  If.  Morru,  has  been  added 
to  the  same  series  (Longmans,  80  cent)). 
It  Is  devoted  to  the  constmction  of  geo- 
metrical figures  or  geometrical  drawing,  and 
conlaloa  Bereral  hundred  problems,  which 
range  from  tbe  simplest  to  those  of  consid- 
erable complexity.  The  part  of  the  volume 
dealing  with  plane  geometry  leads  up  to  the 
drawing  of  spirals  of  different  kinds  and 
other  curves.  This  is  followed  by  a  chap- 
ter on  the  application  of  geometry  to  the 
construction  of  patterns  and  simple  tracery, 
including  geometrical  trnccry  windows.  The 
drawing  of  plans,  elevations,  and  sections 
of  solids,  such  as  prisms,  pyramids,  and 
conca,  in  simple  positions  is  then  taken  up. 
The  second  section  of  the  book  deals  with 
the  projection  of  points  and  lines,  and  tho 
representation  of  planes  by  their  traces  on 
co-ordinate  planes,  and  olso  the  projections 
of  solid  objects  ot  simple  form.     Usts  of 
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■I  fasarf*]!. 
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tbe 

«uni1»il»  ia  ffc>ti«>r  wiih  ibepfeeafii(^ 
valoDM  of  IkoaOlaai^  Gcognfbieal  Said, 
to  whM  it  bekags  (garmillaii,  SO  ocati). 
The  tUtf  feature  «{  the  book  b  tbe  alien- 
tioa  it  givea  to  tbe  |iaat  eroIatSoB  of  foliti- 
cal  Ariaioaa.  Tbe  bistotic 
towns  have  also  beeo  made  pi 
antbor  states,  as  to  the  lalbnsatioe  he 
aimed  to  include  in  tbe  volome:  "In  iIk 
case  of  each  eoontiy  the  physical  featnret 
arc  fiift  deieribfd ;  then  an  attempt  is  m»it 
to  mark  tbe  (tagea  of  its  history,  so  far  a 
tbey  are  related  to  geography.  Next  I  bsvo 
brought  together  some  of  tbe  leading  tacu 
relating  to  government,  popniation,  and  B>- 
tionol  character,  religion  and  education,  inil 
industry  and  trade.  Finally,  an  account  is 
given  of  tbe  principal  towns,  these  bting 
generally  groaped  under  the  historic  (fi- 
t-isions  to  which  they  respectively  belong." 
As  there  Is  a  volume  devoted  to  the  British 
Tiles  in  this  series,  only  a  short  chapter  on 
the  United  Kingdom  Is  included  in  the  pres> 
ent  work.  There  are  thirty-three  cuts  rep>j 
resenting  characteristic  buildings  and  places 

In  the  same  series  has  just  appeared  s 
volume  on  India,  Burmah,  and  Ceylon,  by 
i/rt«ry  F.  Blanford  (price,  70  cents).    Th« 
subject-matter  of  this  book  may  be  described 
as  wholly  geographical,  and  the  author  u;i 
that,  in  order  to  bring  so  lar^  a  snbjcM 
within  less  than  two  hundred  pages,  it  hu 
been   necessary  to   restrict  tbe  descriptioa 
to  the  most  important  features.    Bat  fc* 
historical  allusions  are  to  bo  met  with  Is 
these  pages.      The  text  Ls  illustrated  iriik 
twenty-seven   cuts.      Neither   this  nor  lb*  -| 
preceding  book  contains  maps,  as  both  V* 
designed  to  be  used  with  an  atlas. 

From  the  Smithsonian  Institution  n 
have  received  a  number  of  mon<^Taphs,la 
pamphlet  form,  which  are  to  constitute  parts 
of  volumes  soon  to  be  issued.  Tki  fif^ 
on  the  Xalional  ifutmm  for  JSSS,  by  0. 
Broun  Ooode,  assistant  secretary  In  chsi^ 
contains  some  facts  in  regard  to  tbe  hiito); 
and  organization  of  the  museum,  a  re'i«» 
of  the  work  of  tbe  year,  a  list  of  the  bk" 
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exercises  consisting  ol  proWema  vaVon  ^toto  V'oavitVwA  accessions,  and  other  infortnatio*. 
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mu  or^nUed,  whieb  the  secrclsry 
III  develop  lulo  &  natiooKl  zoological 
Among  tlieec  pamphlets  ia  a  pa- 
per by  Walter  Uou^A,  00  Fire-maL-ing  Ap- 
ftfro/Hf  In  t/it    Vailed  Utala  Nationat  Alu- 
nvnx.      It  cou(ain«  dcscriptiuas  of  a  large 
Dumbor  of  wajra  of  loaklog  fire,  with  eUty 
euti  of  apiiuatw).     The  mclboda  are  cliu&i- 
fl«4  *o4  arranged  in  their  prcaumvd  order 
of  d«Trlupni(>ut  as  follows  ;  Fire-making  by 
iiling  one   slick   on   another,  by  tawing 
by  plowing  one  stick  with  another,  by 
ing  lliul  and  pyrites  together,  and  flint 
steel.    Most  of  those  roctboda  hare  been 
by  the  Indiana  or  Eakimos  of  Aiucri- 
A  Stwty  of  Pre/iltloric  Anthropology, 
I  OS  a  hand-lwok  for  Btiideota  bc- 
tlii«  Science,  has  been  prepared  by 
l<V«on,  cumtor  of  this  department 
Kalional  Uuscuin.      It  is  a  general 
ticw  of  the  subject,  with  a  bibliography  and 
■Kajay  cuta  reprc«cnting  implement:!  of  stone, 
bocic,  bronre,   etc.,  dolmens,  vessels,  orua- 
nunU,  and  human  rcprosentatioud.    Frtderic 
A,  iMcat  has  prepared  an  account  of  Tlu 
SSgxJition  lo  the  Funk  Ittand,  which   ho 
Bavle  la  1887,  to  procure  bone^  of  the  great 

It.     The  bones  obtained  cqiiiilod  In  utiin- 
■  all   other   collections  combined,  and  a 
iro^h  eiploration  was  made  of  the  isl- 
L    The  paper  is  illustrated  with  a  picture 
the  bird  and  one  of  its  egg,  a  sketch  map 
Funk  Island,  and  diagrams.     A  popular 
aroounl  of  this  eipedition  waa  contributed 
liy  Mr.   Lucas  to  the  Monthly  for  August, 
ISS8.     A  Catalogvtn/  Oie  Uipphlry  Cotlec- 
■'■«  Poredahut,  with  a  Stfleh  of 
f  Crramie  Art  in  China,  prc- 
l>y  Alfrti  S.  Ilippiiiey,  Is  now  pnb- 
In  1S87   UiU  largo  collection    was 
'>-d  in  the  National  Maaeum,  with  the 
binding  thai  it  should  be  allowed  to 
'  on  eihlbltlon  for  at  least  two  years, 
will   liiat  the  museum   should  print  a  de- 
Iptivc  catalogue.     The  catalogue  occupies 
ftfty  page»,  containing  <38  numbers, 
llie  history  of  ceramic  art  is  quite  ci- 
taadfaL 

StvwMl  Bulletins  of  the  Ocotogloal  Sur- 

»«y  l»»e  reached  as  luprilier.     No.  68  con- 

papor  on  Thr  Gtaeiat  Baumlar,/  In 

Contral  Statos  by  Prof.  O.  F.  IVriglU, 

an  Introduction  by  T.  C.  Chamirrlin. 

U  it  a«ei>iiled  moatly  with  obMrraliuns  on 


the  distribution  of  the  till,  but  contains  also 
some  facts  In  relation  to  striated  surfaces  >.if 
rocks  in  place.  The  paper  contains  also 
the  evidence  for  and  aguiuat  the  hypothesis 
of  a  glacial  dam  at  Cincinnati.  Kcccnt  finds 
of  paliEoliths  pointing  to  the  probable  eiii^t- 
ence  of  Intcrgkdal  man  In  Ohio  are  here 
reported;  the  relation  of  the  loess  to  the 
glacial  drift,  and  the  finding  of  gold  near 
the  glacial  margin,  are  also  touched  upon. 
Eight  plates  and  ten  figures  illustrate  tbb 
monograph.  No.  59  is  by  Frederick  D.  Clut- 
ter, on  The  Gabbro*  and  Amoeiatcd  Roekt 
in  Dciaaare,  the  massive  gabbro  being  the 
most  prominent  fomiatioo  in  the  northern 
part  of  that  State.  The  paper  is  illustrated 
by  a  map  and  five  figures.  A  Report  of  Work 
done  in  the  Divinon  of  Chemittry  and  Phyt- 
iet  tor  the  year  l887-'88,  by  F.  W.  Oarke, 
forms  No.  60.  It  contains  an  extended  ac- 
count of  the  occurrence  and  utilization  of  nat- 
ural soda,  by  Thomas  U.  Chatard,  anal}-ses  of 
variooB  rocks,  ores,  waters,  and  meteorites, 
and  notes  on  a  number  of  other  subjects. 
No.  64  is  a  iiimilar  report  for  18S8-'89,  and 
is  occupied  largely  with  examinations  of 
minerals.  Ko.  01  is  Conlributioni  lolAeifln. 
eratnijii  of  the  I'aeifie  Co<ut,  by  Wiltittin  II. 
MthiHe  and  WMrmar  Lindgren,  the  objects 
of  study  being  cinnabar  crystals  and  other 
apecimens  collected  during  a  recent  exami- 
nation of  the  quicksilver  deposits  of  Cali- 
fornia. A  Bibliography  of  Falieoioie  Crita- 
laeea,  by  Anthony  W.  \'ogde»,  forms  No.  88. 
It  comprises  a  list  of  authors,  a  catalogue  of 
trilubltea,  and  a  catalogue  of  non-trilobites. 
No.  66  is  On  a  Oro'ip  of  Volcanic  Roektfrom 
the  Tewan  Jfounlain;  Keie  ifexieo,  and  on 
the  Oeeurrenoe  of  Primary  Quartt  in  Certain 
Batoitt,  by  Joteph  P.  IJdingi.  Wr  have 
also  received  a  paper  by  Charlet  A.  ViTtile, 
entitled  On  the  Oeology  and  Phyriogntphy  of 
a  Portion  of  Xorthieettem  Colorado  and  Ad- 
jacent Pitrit  of  Utah  and  Wyoming,  which 
is  lo  fnrrn  a  part  of  the  report  of  the  Oeo- 
logiciil  Survey  for  1887-'88.  The  dL-frict 
here  described  lies  round  about  the  I'intab 
Mountain!!,  and  the  phenomena  specially 
couiiidercd  relate  to  its  geological  structure 
and  to  surface  drainage.  A  colored  g«>o- 
loglcal  map  of  the  region  and  a  number  of 
diagrams  are  given. 

Tlic  object  of  the  scries  of  reports  on 
the  Jflnerttt  JieMurcr*  of  tht  United  Statei, 
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of  which  Mr.  David  T.  Day,  Chief  of  Di- 
Tision  of  Mining  Statistics  and  Technolog;, 
t«  the  editor,  id  to  record  aunuall;  the  moat 
important  facta  concerning  the  development 
of  the  minerals  found  in  the  country.  The 
pre^cnl,  the  »iith  Tolume,  is  for  the  year 
188S.  The  method  of  treatment  pursued  in 
the  prevlom  volumca  id  continued  in  this. 
The  report  opens  with  a  summary  statement 
■s  to  the  condition  of  each  mineral  industry 
at  the  close  of  the  period  under  review — the 
calendar  year.  At  the  end  of  this  summary 
is  a  table  in  which  the  values  of  the  various 
products  are  added,  so  as  to  furnish  an  esti- 
mate of  the  relative  importance  of  the  min- 
ing industry  a<  a  whole.  Following  the 
summary  each  important  mineral  Industry 
Is  discussed  in  a  separate  chapter.  The  sta- 
tistical tables  given  in  former  reports  are 
extended  to  include  18S8,  but  otherwise  the 
material  in  each  chapter  is  intended  to  show 
the  developments  in  1888  only  and  not  in 
previous  years.  To  facilitate  the  consulta- 
tion of  all  the  volumes  of  the  series,  an 
index  to  the  six  is  In  preparation.  (Gov- 
ernment Printing-OIBcc,  Washington ) 

Volume  XXrV  of  the  Annals  of  the  liar. 
varj  Observatory  ii  devoted  to  Uerultt  of 
Ohi.ervations  wiik  the  iferidian  Pholoiiuter, 
from  1882  to  1S8S,  by  Edvard  C.  Piekfring 
and  Oliver  C.  Wendell.  The  tncaaurcmcnts 
are  of  stars  having  magnitudes  brighter 
than  9'I  of  the  Durchmusterung.  The  ob- 
jects observed  number  20,082.  Four  photo- 
metric settings  were  made  upon  each  ob- 
ject, nnd  these  were  repeated  on  the  average 
between  three  and  four  times.  The  total 
number  of  settings  is  267,092. 

The  Klementa  of  the  Di_ferenlial  and  In- 
tegral Calculv  of  Prof.  Arlhvr  Sherburne 
Hardij  (Glnn  &  Co.)  Is  based  on  the  system 
of  rates  which,  in  the  author's  experience, 
has  proved  most  satisfactory  In  a  first  pres- 
entation of  the  object  and  scope  of  the  sci- 
ence. The  object  of  the  Differential  Calcu- 
lus is  the  measurement  and  corapari-'inn  of 
rates  of  change  when  the  change  is  not  uni- 
form. Tlie  rate  at  any  instant  Is  determined 
by  ascertaining  what  the  change  of  a  quan- 
tity would  have  been  In  a  unit  of  time  had 
its  rate  remained  what  it  was  at  the  instant 
in  question.  Thi.'i  change  the  Calculus  en- 
ables us  to  determine,  however  complicated 
the  lair  of  varinlion  maj  ^». 


The  Bureaa  of  Iklucation  bai  ]■■!, 
among  its  Circulars  of  Information  for  lEtO, 
a  book  of  some  four  hundred  pages  on  T)» 
Teaching  and  Uuiory  of  Mathrmatim  b  III 
United  States,  by  Prof.  Florian  Cajeri.  Ike 
first  chapter,  dealing  with  clenicnlnrf  (cboob, 
the  colleges  then  existing,  and  seU-tangfal 
mathematicians  in  colonial  times,  descrlbM 
persons  and  ways  of  teaching,  many  of  which 
aecm  very  quaint  to  modem  cyciL  The 
next  two  periods  treated  cover  respectively 
the  Influx  of  English  mathematics  and  tbt 
influx  of  French  mathematics.  The  liit  of 
colleges  grows  longer  in  these  two  ebapten, 
and  among  the  other  topics  ivhicb  now  ester 
into  the  history  are  the  surveying  of  Goveio- 
mcnt  lands,  mathematical  journals,  and  (be 
United  Stales  Coast  and  Geodetic  Surrey. 
A  chapter  on  mathematical  teaching  at  ibt 
present  time  contains  the  aiuwers  obtained 
by  sending  a  list  of  questions  to  several  has- 
drod  colleges,  normal  schools,  scademies, 
ete.  This  is  followed  by  aovcr^l  Ustotfatl 
essays  on  mathematical  subjects,  and  t  tnb- 
Uography  of  fluxions  and  the  calculus. 

7%»  Laboratory  Jttmual  of  Ch<mulrj, 
Medical  and  Duirmaetutieai,  by  Oldberj  ati 
Long,  which  we  noticed  In  iuly,  1888,  has 
come  out  in  a  revised  and  enUi]gcd  (dhioa 
(Keener,  ^3.50).  The  preface  states  that 
the  greater  part  of  this  edition  is  sn  cxw* 
reprint  of  the  first,  but  that  the  chapter  ob 
the  chemical  analysis  of  urine  has  been  en- 
tirely rewritten,  and  a  now  chapter  has  been 
added  on  the  microscopic  examination  of  llx 
sedimcnL 

Mr.  Westel  W.  WilUmghhy,  in  Us  mose- 
graph  on  the  Suprtme  Court  of  the  i'mitid 
States  (Baltimore,  Johns  Hopkins  Freali 
holds  up  that  tribunal  as  an  lUustratloD  of 
the  maxim  that  In  America,  as  dsrwte^ 
Institutions  are  the  result  of  an  eroliitkB, 
and  not  an  invention ;  and  that  oonititii- 
tions,  whether  written  or  unwritten,  art  Ixit 
the  results  of  the  gradual  recognition  ot 
those  laws  and  methods  which  are  the  belt 
suited  fur  the  guvemment  of  a  poUticaflf 
organized  people.  The  history  of  the  S» 
premo  Court  begins  with  account*  of  tb 
judiciaries  In  the  colonies  and  nader  tli* 
Confederation,  and  is  carried  on  tbnngk 
the  Convention,  the  State  Conrentioiu,  tht 
\  c&^1^3'aju^u<£Q.^  M«i  jurisdiction  of  the  FcJ- 
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Cottiia;  with  reviews  of  the  relations 
the  BaptviDO  Court  with  Congret*,  tlie 
Legislatures  and  JiidJciurie^,  and  tbe 
Dtive ;  the  Suprctoe  Court  and  politics ; 
Um  prcaeot  condition  oud  needs  of  tlic  Su- 
preme Court ;  nud  ibw  oiincliision,  resulting 
ia  tb«usertlon  tbst  it  sbonid  be  a  matter  of 
I  eongtutuUtion  timt  "  of  all  our  groat 
«t]tvtioa«  tbe  Su(irenic  Court  Is  moat  dis- 
etlj  the  product  of  Amoricao  genius,  nod 
■I  lU  success  is  >  direct  testimony  to  the 
Utlcttl  •bUit;r  of  our  American  people." 
tin  No.  6  of  tbe  Elcvenib  Census  is 
lolnarf  statement  of  the  Finandat 
of  Countia.  It  has  been  pre- 
ini  b;  S[>«cial  A»<nt  T.  C.  CojxlanJ,  and 
rt  the  bonded,  floating,  grou,  and  net 
llebl,  linking  fund,  available  resources,  and 
I  lnlci««t  charge  of  each  county  in  tbe 
JoiteJ  dutes.  The  Uulletin  contains  also  a 
it*  of  maps  lllustmting  the  geographical 
Istrlbutlon  of  county  debt  and  resnurocs. 
ultrtin  Xo.  19  gives  partial  results  of  an 
i)iury  Into  the  Vilal  SlatixlicJi  of  tht  Jem 
'-  Vnittd  Slata,  conducted  by  Pr.  Jihn 
A  discussion  of  the  tables  by 
;i  out  the  apparent  fact 
lie  i»  dcc^cn^'ing  and  the 
ato  lncrca.<!ng  among  the  Jews  with 
residence  in  this  country. 
Eoooomie  subjects  are  being  written 
OB  to-day  by  thoughtful  men  in  every 
X  recent  addition  to  the  volume 
QUraturc  thus  produced  is  T\e  Duiri- 
«/  l^'ro//A,  by  Jiufut  Copt  (Lippliv 
eott,  12).  It  embodies  the  author's  opinions 
oa  the  production  of  wealth,  its  diviBion  be- 
labor and  capital,  saving*,  interest, 
atloOf  protection  luid  free  trade,  mooop- 
kalliedi  topics,  closing  with  a  cliap- 
ktion  of  the  people,  secular  and 
pOKiM,  It  also  contains  full  and  free  com- 
I  am  certain  recent  books  and  magazine 
,  tad  is  some  cases  the  writers  are 
a*  well  OS  their  publuhed  views. 
On  tht  qoestion  at  present  most  prominent 
— the  UriO — tlio  author  lalcus  the  position 
fit  an  apologist  for  pMleclion,  Tbraughout 
Ihc  volume  his  statistics  are  for  the  moat 
put  tbote  of  the  census  of  18S0,  although 
kl*  table  of  tariff  revenues  Is  only  three 
)  old.  From  education,  he  hopes  that 
feHtIng  cUsses  will  gnln  much  in  the 
'  bettering  their  condition. 


A  quarterly  roagozino  called  TTt*  Monitl 
has  been  established,  with  the  stated  object 
of  cootiuuing  a  portiou  of  the  wuric  hitherto 
done  by  The  Open  Court  (The  Open  Court 
Publi.'ihing  Company,  $2  a  year),  or  of  de- 
veldping  "  a  unitary  conception  of  tbe  world, 
free  from  coniradictlond  aud  based  upon 
tbe  facts  of  life."  A  result  which  is  «<• 
pectod  to  flow  from  the  accomplishment  of 
thi:«  task  is  a  purification  of  our  religious 
ideals.  Tbe  opening  article  of  the  first 
number  is  a  reply  by  G.  J.  Homaiuss  to  cei^ 
tain  statement.^  of  A.  R.  Wallace  ou  Physio- 
logical Selection.  The  line  of  this  reply  is 
that  Mr.  Wallace  has  professed  hostility  to 
the  views  of  Mr.  Romanes  and  Mr.  Gulick, 
and  afterward  reproduced  them  us  origionl. 
Prof.  Cope  coutributcs  an  analysis  of  Tbe 
Material  lielaiions  of  Sex  in  Human  Society, 
from  which  be  draws  the  conclusion  that, 
while  woman  is  under  some  social  disad- 
vantages in  respect  to  man,  those  are  baaed 
on  facts  of  nature  which  can  not  l>c  changed, 
and  that  she  has  a  full  equivalent  in  advan- 
tages which  are  also  derived  from  the  nat- 
ural order  of  things.  Other  articles  in  the 
Duml>er  are  The  Immortality  of  Infusoria, 
by  Alfred  Binet ;  The  Analysis  of  the  Sen- 
sations— Anii-metapbysical,  by  Prof.  Ernst 
Macb  ;  The  Origin  of  Mind,  by  Dr.  Paul 
Curus ;  The  Magic  Mirror,  by  Max  Dessoir  ; 
and  tltilTding  on  the  ReUition  of  the  Mind 
to  the  Body,  by  W.  M.  Salter.  There  is 
also  an  installment  of  Literary  Correspond- 
ence from  France,  by  Lucien  Arreat,  a  de- 
partment of  book  reviews,  a  conspectus  of 
the  instr  iction  in  philosophy  given  at  lead- 
ing American  college*,  and  a  list  of  psycln>. 
logical  and  philosophical  articles  in  other 
periodicals. 

Liquirmdo  Itland,  by  Ihidor  Onions 
(Twentieth  Century  Publishing  Company, 
tl),  is  a  satirical  story  dealing  willi  theo- 
logical matters.  Extracts  from  review*  on 
the  slip  sent  out  by  the  publishers  show  the 
religious  press  to  be  divided  as  to  whether 
the  book  is  religious  or  irreligious. 

Tht  Standard  TUctionary  of  the  EtujUnh 
Laiufuaift,  to  lje  published  by  Funk  &  Wag- 
nails,  is  intended  to  be  such  a  dictionary  as 
the  people  «ill  find  moat  useful  for  dally 
consultation.  While  the  wants  of  scholars 
will  not  b«  OTorlooked  In  lu  preparation. 
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t!ios«  of  lay  reaJcra  will  be  preferred.  For 
this  reason  aome  departures  will  be  intro- 
duced in  it  from  the  usual  custom  of  dic- 
tlonBriea,  Desides  the  spelling  and  pronun- 
ciation of  the  nrord,  the  first  thing  sought  bj 
(he  average  man  is  its  meet  common  present 
meaning.  For  that  reason,  the  meaning 
now  most  general);  accepted  is  giren  first, 
while  the  less  usual  meanings  and  the  ob- 
eolesoent  and  obsolete  meanings  are  re- 
manded to  back  place!*.  The  etymologies 
are  given  after  the  dufinitiona.  The  quo- 
tations by  which  the  meanings  are  illus- 
trated will  be  verified  by  reference  to  the 
particular  work,  chapter,  and  page  of  the 
author  cited,  in  which  the  word  is  found. 
A  largo  proportion  of  the  verifying  quota- 
tions are  from  the  standard  writers  of  the 
day;  and,  as  between  a  foreign  and  an 
American  author  of  equal  authority,  the 
American  will  be  preferred.  Pronuncia- 
lions  will  be  indicated  in  the  alphabet  sag- 
^ted  by  the  American  Philological  Asso- 
ciation. The  various  departments  of  the 
work  are  to  be  prepared  under  the  direction 
of  scholars  eminent  in  their  respective  spe- 
cialties. The  dictionary  will  be  published 
in  a  single  volume  of  more  than  twenty-one 
hundred  pages,  a  little  larger  than  the 
pages  of  the  unahridged  dictionaries,  will 
be  illustrated,  will  contain  the  usual  supple- 
ments, and  will  be  sold  for  (10  a  copy,  with 
a  special  discount  to  advance  subscribers. 
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POPULAR  MISCELLANY. 

VTblte-fisb  In   Ule  Ontari*.— A  iu» 

ber  of  citizens  of  Rochester  are  endeavor- 
ing to  interest  the  people  of  the  Stale  of 
New  Tork  in  stocking  Lake  Ontario  »i«l> 
white-fish.  Tlie  lake  once  afforded  aUa- 
donee  of  this  sweet  and  juicy  fish,  ai  L>^ 
Erie  does  still,  but  Ihcy  have  now  becoo* 
\  «cax<aa'Sii\.V   Ta&  tiiiSas.'aa  to  whom  we  ttfef 
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Ohio,  Mloldgan,  Illinois,  Wiscon- 
iho  Pnmlnion  «rc  busily  etocking 
iv  York,  with  Ontario 
UUej  ailftptctl  to  the 
ilng  ot  <•  'loing  oompartttlvely 

In   tlii     ,  It  Jireclion.      "We 

jht,"  lJi»y  say,  "  to  put  ont  from  thirty 
hiUioQ  to  fifty  million  »hiu»-fii)h  per  annum." 
tir  tills  purpose  wo  nc«d  regular  iin<I  ycar- 
ltb«r*l  appropriatioiu  for  stocking  the 
kw;  (IringcDt  U«a  against  netting  or 
"flaUiig  during  th«  spawning  leasun  or  on 
•pwsBlBg  beds ;  laws  forbidding  the  use  of 
■•CI  with  a  mesh  smaller  than  is  dr&ned  in 
Vmm,  and  the  catching  and  marketing  of 
flill  of  Im*  than  *  ilel«rmined  weight;  the 
•ppointment  of  a  ilnt-clau  Qjh  warden  with 
(oorogh  deputict ;  and  co-opcrelion  with  the 
national  oad  Dominion  GoTeromonta. 

Tl«  iM«ri(aa  Fondore  8««lttT>— The 

onBcSl  of  the  American  Folk-lore  Society 
fr  •  lh»  recent  meeting  of  that  body 

kI  upon  a  more  solid  basiii  than 
before,  and  Its  existence  no  longer 
to  b«  juftilled.  It  may  be  confi- 
rstly  afDmied  that  no  hrsinoh  of  American 
itorieal  research  odera  a  field  for  original 
rcatigxtioo  comparable  to  that  presented 
'  the  traditions,  rites,  beliefs,  and  customs 
'  the  sboriginal  races,  On  the  other  hand, 
rlillty  with  which  thci'o  tribes  are  peno- 
by  the  ideas  of  civtiliation  is  strik- 
1^^  Dloatntnl  by  the  movement  now  in 
unong  the  Indian  tribes  of  the 
States.  Every  year,  by  increasing 
eulty  of  research,  adds  to  the  liUcli- 
that  many  problems  of  primitive  re- 
gion and  usage  will,  in  ccmsequcncc  of  do- 
eietkcy  of  information,  remain  pcrmonent- 
UDoolved — a  failure  which,  a^in,  must 
iKctasity  obfeure  the  comprehension  of 
ore  idTanccd  dcrelopmentd  of  human  in- 
ncc  It  is  therefore  greatly  to  be  de- 
\t\vA  to  the  ta«k  of  collettlon  shall  be 
I  »n  energy  in  oomo  decree  commen- 
I  with  Its  Importance,  and  that  labors 
direction  shoidd  be  extended  and 
ttemattxrd.  As  rt*spects  other  branches 
th«  work,  especially  observations  con- 
ecnlsig  immigrant  races,  the  material  •)- 
traAj  pttolcd  lu  th«  publications  of  the  so- 
cUty  Im*  b*en  sufllclcnt  to  dnnon.stmtc  the 
inUnsA  of  the  subject,  the  width  of 


the  field  open  to  th«  collector,  and  the  man- 
ner in  which  exi.sting  habits  and  bcliefa 
sc^^'e  to  illustrate  bi.itory.  Tlic  Council 
has  decided,  if  the  society  consents,  to  begin 
the  publication  of  a  Library  of  American 
Folk  Lore,  ot  which  two  volumes  may  be 
issued  annually.  While  no  member  will  bo 
required  to  subscribe  for  these  works,  they 
will  be  obtainable  for  a  subscription  of  two 
dollars  in  addition  to  the  membership  fee  of 
three  dollars,  making  the  whole  expense  Ove 
dollars — for  which  all  the  regubr  publica- 
tions of  the  society  will  be  sent.  The  es- 
tablishment of  local  chopters,  whic'.  has  al- 
ready been  successfully  carried  into  effect 
In  Philadelphia  and  Boston,  is  recommended. 
The  sociuty  hnd  four  hundred  and  forty- 
seTCD  members,  with  applicants  enough  to 
swell  the  number  to  more  than  fire  hundred. 
Tho  Journal  of  American  Folk  I.ore,  the 
society's  publication,  is  already,  according 
to  the  statement  of  Prof.  Crane,  one  of  the 
editors,  accepted  as  on  autliority  in  tliis  coun- 
try and  in  Europe. 

The  Batli  In  the  Ulddle  igts,— An  asser- 
tion maJa  several  years  ago  by  Dr.  Lyon 
riayfuir,  trusting  to  "  worthless  authorities," 
that  "for  a  thousand  years  there  was  not  a 
man  or  woman  in  Europe  that  ever  took  n 
bath,"  widch  was  laughed  st  at  the  time,  boa 
been  seriously  refuted  by  the  Kev.  T.  E. 
Bridget  in  his  hiBtoricol  cfsay  on  Blunders 
and  Forgeries.  According  to  him,  no  one 
who  has  read  much  of  the  mcdimval  litera- 
ture of  any  part  of  Christian  Europe  can 
doubt  that  tho  bath  was  constiintly  called 
into  requisition.  Among  (ho  accounts  of 
Queen  I.'^abclla,  wife  of  Edward  II,  is  an  en- 
try of  a  payment  "  for  repairs  of  the  queen's 
bath  and  gathering  of  licrbs  for  it."  In 
narrative  of  the  arrival  of  Louis  of  Bniges,  | 
crcatt'd  Eurl  of  Winchester  in  1472,  we  6nd 
among  other  comforts  provided  for  liira  that 
in  the  third  chamber  there  "  was  ordered  a 
£ai/ne,  or  ij,  whiih  were  covered  with  tentes 
of  white  clothe."  Mr.  Dickson,  tho  editor, 
lells  us  in  the  preface  to  the  first  volume  of 
the  Accounts  of  the  Lord  High  Treasurer  of 
Scotland,  that  "  bathrooms  were  not  uncom- 
mon in  tho  hnusvs  of  the  great,  and  even  the 
luxury  of  baths  in  bedrooms  was  not  un- 
known. Tho  accounts  show  two  payments 
for  broadcloth  to  cover  a  '  bath-fat ' — that 
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U,  to  form  a  tent-Uko  coTcring  over  it." 
T>ie  Abb6  Thiers,  in  his  Trait<i  des  Supeniti- 
tioos,  mentions  certain  days  on  which  (illy 
people  fancied  it  was  wrong  to  bathe,  a  no- 
tion whloh  would  nerer  have  arisen  had  not 
bathing  been  a  common  practice. 

The  Batt«n«a  Domt  for  Dogs. — Tbc  Dut- 
tcrsca  Temporary  Hume  for  loat  and  starr- 
ing dnga  toolc  care  last  year  of  24,128  duga, 
for  3,613  of  which  homes  were  found^-cithcr 
new  homes  or  by  restoration  to  their  owners. 
Tbc  report  says  that  bomclesa  dogs  coming 
from  the  London  streets  were  for  tbc  most 
part  untrained,  ill-bred,  deformed,  diseased, 
and  half  starred,  which,  by  the  necessities  of 
the  situation, "  found  in  the  lethal  chamber 
a  merciful  refuge,"  The  muzzling  order 
greatly  augmented  the  number  of  dogs  sent 
to  the  homo  during  the  latter  part  of  the 
year,  and  threatened  to  overwhelm  the  re- 
sources of  the  institution.  The  home  bad 
prevented  the  spread  of  rabies  by  clearing 
the  streets  of  the  dogs  most  liable  to  be  bit- 
ten by  rabid  animals,  and  had  thus  beucGted 
the  whole  community.  A  cats'  home  had 
been  added  for  the  boarding  of  these  ani- 
mals, and  neglected  pussies  were  now  foimd 
new  homes  or  sent  to  the  lethal  chamber. 
The  Duke  of  Portland — who  presided  at  the 
annual  meeting  of  the  society — expressed 
his  satisfaction  at  the  personal  interest  which 
waa  shown  by  the  Queen  in  the  work  of 
the  home,  as  was  proved  by  "her  interpo- 
sition to  lengthen  tbc  time  between  the  in- 
coming of  the  dogs  and  the  consequences  of 
no  one  claiming  them  " — which  is  a  beauti- 
fully delicate  way  of  phrasing  the  unpleasant 
truth. 

The  Failore  of  the  ipplfi  Crop  of  18M. 

— The  failure  of  the  apple  crop  of  1800  in 
western  New  York  is  accounted  for  by  Prof. 
L.  IT.  Bailey,  of  the  Cornell  Experiment  Sta- 
tion, as  a  result  of  the  weather,  which  was 
exceedingly  wet  and  cool  in  the  spring,  then 
marked  by  unusually  heavy  rains,  followed 
by  drought.  A  blight  was  developed  In  the 
follngo  of  the  trees,  caused  by  the  growth 
of  the  apple-scab  fungus.  The  scab  (/W- 
dadium  dmJrilicurn)  is  found  upon  the 
bracts  or  small  leaves  attending  the  flower- 
cluster,  and  is  frequent  upon  very  small 
truita.    It  is   nesrly  always  ^twniux,  \»  ». 


greater  or  less  extent,  upon  both  Imvc*  tai 
fruit,  but  it  is  rarely  so  destructive  U>  faliigi 
OS  In  the  last  year.  It  has  increaaed  npidly 
in  New  York  of  late  years,  and  applet  bars 
been  unusually  scabby.  The  wet  ipriag 
afforded  It  just  ihc  conditions  for  rapM 
growth.  The  scab  appears  to  bo  samewhit 
worse  upon  low  and  nndroined  lands  than 
upon  high  and  warm  elevations,  althoogli 
in  the  infected  regions  the  latter  arc  never 
exempt.  A  closely  related  spedea  (PuMa- 
dium  pi/rinujn),  by  some  n^nrded  as  idto- 
tical  with  the  other,  attack*  the  pear,  ia 
fruit  and  foliage,  and  probably  causes  lEiich 
of  the  failure  in  the  pear  crop.  It  hw  s 
tendency  to  remain  in  more  or  Ics*  defiait« 
spots,  so  that  pear  foliage  rarely  looks  u 
brown  a?  apple  foliage.  The  injury  to  Irtct 
by  the  fungus  is  not  vitaL  It  is  best  oonii- 
teracted  by  spraying  with  solutions  of  car- 
bonate of  copper,  beginning  before  the  Hov- 
ers open,  and  mnlcing  four  or  six  sppliea- 
tions  between  then  and  the  IrtofAoguit 
A  solution  of  copper  sulphate,  carbonate  of 
soda,  and  carbonate  of  ammonia  is  also  re» 
ommendcd. 

Adrrnt  of  the  Ghost  Idea.— Lady  Welbj 
offered  a  puzzle  to  the  British  Associatkm 
when  Fhe  presented  the  question,  which  hal 
not  beru  solved,  of  accounting  for  the  greit 
"  break  "  in  human  thought  which  ocean 
when  the  "gboet  idea,"  or  the  thought  of 
another  life  and  the  gnpematnral,  comes  ia. 
Tlie  governing  notion  of  those  who  regard 
the  human  Intellect  aa  a  result  of  evolutua 
is  that  man  slowly  accumulated  eiperieocc, 
and  from  it,  by  comparison,  by  dedactioa, 
and  by  meditation,  arrived  at  last  atabetnci 
and  non-material  thought.  He  rooddeftil 
the  effect  of  revenge,  for  example,  and  in 
operation  on  tribal  society,  till  he  arrived  rt 
the  idea  of  just  revenge,  or,  t<  we  call  i'.o' 
justice  ;  and,  enally,  his  horizon  ever  iridai- 
Ing,  at  the  lofty  conception  that  forgivonsi 
might  occasionally,  or  even  frequently,  I* 
more  to  the  general  advantage,  or,  in  other 
words,  might  be  nobler,  and  iheivfore  to  bl 
adopted.  This  theory  leaves  moeh  uMi- 
plained,  but  it  is  supported  by  an  ainyca 
facts,  and  will,  If  accepted,  explain  niaaj  "' 
the  phenomena.  Much  of  thought  is  •  i^ 
suit  of  experience  and  observation,  aad  inc« 
'm&'jVK.,  uul  It  may  hp  po«iblc  to  eUai 
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tult  u(  te«chiag  \yj  experience  till  it 

Ten  mcMl  cif  the  field  of  hiuuan  intclli- 

But  a  bt«Lk  cccun  at  the  niomeot 

Vlien  tlie  gliiist  idea  Intrudea.     That  con  not 

!  derired  froni  eiperience ;  (or  no  man  has 

T(f  liTpd  again  the  present  life,  nor  has  a 

boat  cTcr  be«i  observed  except  in  fanc^r, 

bd  if  in  fancT,  how  did  the  faoc;  originate? 

It  can  not  be  explained,  either,  as  the  result 

p(  dreams,  for,  while  people  may  dream  odd 

hlugs  and  whimsical  coiuLinstionD,  the;  do 

•h<olulel}  new  tliiaga — that  is, 

de  their  experience  and  outside 

^natloD  derelopcd   from    thinliing 

collected   results  of  experience 

lllw  p«nkinal  or  inherited.     Two  supposi- 

Hons   are  mcntioncil    b;  the  London  Spec- 

atof  in  reviewing   Lady  Wclhy's  pa|>er  as 

jmUrihto  on  the  tuhject.     Tlie  Brut  is  that 

I  evideuce  that  he  had  seen 

time  or  other,  that  which 

apired  contictlon  in  bis  mind,  and  became 

of  another  life  becau«e  he  had  watched 

hs  manifv4tali>;ns.     The  other  is  that,  what- 

er   be   the    trath  about  the  evolution  of 

liougbt,  some  thoughts  must  be  intuitional 

;  is,  have  been  i^ciicniled  in  man  origi- 

bjr  come  extomnl  power. 

rttlBrff  Md  Iidlai  Tri« — Tlie  suprem- 

of  tho  tee  trade  Is  gradually  shifting 

,  China  to  India  and  Ceylon  to  such  an 

llrnl  that  the  Chinese  Government  is  said 

I  iostitutrd  an  investigation  Into  the 

The  cultivation  of  tea  as  an  indue- 

"Cyli  hardly  fifty  years  old  in  India,  and  not 

nior*  than  (en  years  old  in  Ceylon;  yet  the 

British  importations  from   those  countries 

•looct  equal  in  weight  and  exceed  in  aioney 

aloe  those  from  China;  and  while  the  ex- 

orts  of  China   tea   doubled  between  I86C 

ltd  IS8d,  those   of  Indian   toaa   inereased 

arfold.    The  causes  of  the  change  were 

od  by  the  Chinase  Investigation  to  rest 

lerences  In  tlie  preparation  of 

nal    product.      Tho    Chinese 

characterized  as  careles.s.    Tho 

op  U  ralsnd  In  nuiali  ginrdens  by  men  who 

»n  them  and  whose  capital  U  small.     The 

['.king  y*  done  by   the  family,  with  hin>d 

rip  only  when  it  can  not  be  got  niong  witb- 

Tr.  .rivR  . ,  n,.,,^^  |t  {g  pushcd  forward, 

jir«  allow»d  to  eland, 

uiaiiiij;  HI  iiu.iiny,  till  it  Is  fiiiished. 


Consequently,  tho  leaves  are  not  evenly 
withereil.  In  India,  tea  is  grown  in  large 
gardens,  under  skilled  superintendence,  with 
thoroughly  organized  methods.  Tho  pick- 
ing  is  attended  to  with  extreme  care,  so  llmt 
each  leaf  is  plucked  ut  the  proper  stage, 
the  plants  being  gone  over  again  and  again 
as  the  leaves  successively  mature.  The 
plucked  leaf  is  started  at  once  on  the  course 
of  "  making,"  so  that  no  time  is  given  for 
deterioration  to  begin.  I jke  differences  in 
care  and  system  prevail  through  all  the  do. 
tails  and  processes,  down  to  tho  packing 
and  transporting  to  market;  and  the  In- 
dian teas  are  prevailing  by  virtue  of  the 
real  superiority  which  they  thereby  obtain. 

Infkat  Serpents. — As  described  by  Dr. 
Walter  Sibley,  in  his  paper  in  tho  British 
Association  on  The  Incubation  of  Serpents' 
Eggs,  the  first  sign  of  the  process  uf  batch- 
ing is  a  slit,  usually  V-shaped,  appearing  at 
the  highest  part  of  the  egg-shell,  whether 
the  egg  is  placed  on  its  side  or  on  one  end. 
The  Buout  of  tiie  young  reptile  appears  at 
the  crack.  After  a  time  the  head  is  pro- 
truded, and  often  remains  out  of  the  shell 
for  some  hours  before  the  body  and  the  tail 
arc  hatched.  If  disturbed,  Ibe  head  IM  iignin 
withdrawn  into  the  slicIL  Tho  author  hnd 
seen  fully-batched  young  snakes  return  into 
their  shells  when  alarmed.  The '  young 
snakes,  when  first  hatched,  are  smooth  and 
velvety  to  the  touch,  with  the  yellow  ring 
(of  the  common  English  snake)  beautifully 
marked  from  the  first,  and  the  eyes  open ; 
but  often  there  is  some  oparily  about  tho 
cornea,  which  disappears  in  tho  course  of  a 
few  hours.  They  are  about  six  Inches  long, 
and  weigh  about  eighty  gnuns.  They  begin 
to  hiss  in  the  first  few  days. 

Ce«f  r««w4  Air  m  t  Motor  Power, — The 
power  of  coropreesed  air  was  described  by 
Prof.  Alan  Lupton,  at  the  British  Arsociu- 
tion,  as  suitable  for  large  or  small  molont, 
and  one  (hat  could  be  cheaply  and  .safely  in- 
troduced into  workshops,  houses,  and  shops. 
It  will  do  th.-  heavy  work  of  a  niill-conrso 
or  iron-works,  and  the  light  work  of  the 
tailor,  shoemaker,  hair-dresser,  and  grocery, 
and  will  drive  a  dynamo  for  electric  lighting. 
In  Binnlu'^ham,  by  the  agency  of  three 
stcam-cnginee  of  1,000  borsc-powcr,  vr  ooio- 
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pressed  10  a  pressure  of  fortjr-flve  pound* 
above  Itie  mmosplierc  U  ddiTered  Into  pipei 
vhlcb  are  laid  like  gii»-plpe«  over  four  iviiln 
cf  BtrccU.  The  works  bnd  ooly  left  Ihu 
hands  of  the  contractors,  when  there  *erc 
forty  cuslomeni  for  air-poncr,  (ome  of  them 
lit  n  illstancc  of  a  mile  and  three  quartan 
from  the  comprcssjng  atadoo.  TIte  loss  iif 
power  by  fiiciion  in  the  pipes  Is  so  tight 
ttiBt  no  ordinary  giugo  trill  show  it.  The 
engines  of  the  consumers  vary  in  size  from 
half  a  bor«c-poffor  up  to  GXty  horse-power, 
Cndcr  the  system  of  Ilughes  and  Ijtncast«r, 
by  which  compressed  air  may  be  applied  to 
tramways,  a  pipe  is  laid  in  the  street  for  the 
piipply  of  coniprc«9ed  air  to  the  cars,  which 
carry  the  machinery  for  propulsion.  Any 
gradient  which  a  locomotive  can  mount  can 
be  ascended  by  the  cars,  and  fresh  supplies 
of  air  can  bo  taken  in  without  stopping  tbe 
c;>rs. 

Petroleam  u  sb  Explosln. — Experi- 
ments by  Peter  T.  Austen  exhibit  petroleam 
aa  an  explosirc  of  tbe  dangerous  cUss.  It 
evolves  infiammable  gases  at  ordinary  tem- 
peratures, and  some  of  ibem  are  not  rujucfied 
by  a  considerable  reduction  of  the  tempera- 
ture.  The  author  applying  a  match  to  a 
Cask  containing  crude  petroleum  at  sero 
F:ihrenbi'it,  the  flask  was  fllled  with  a  blue 
Oime.  Since  the  evolution  of  gas  is  In. 
creased  by  shaking  the  oil,  an  inflammable 
giks  must  accumulate  in  the  vacant  parts  of 
car-tanks,  in  a  condition  more  or  less  fa- 
vorable to  explosion.  If  the  gas  in  contact 
with  the  petroleum  becomes  ignited,  the  oil 
will,  in  most  cases,  take  fire  uuless  the  t>ody 
of  the  liquid  Is  very  cold;  and  the  dnr-rr 
incrroses  as  the  temperature.  T' 
of  a  tank  of  petroleum  under  j; 
not  l>ocn  much  studied ;  but  all  know  how 
tinder  may  be  ignlifd  in  a  "  Drt<  syringe  " — 
an  effecl  of  simple  compression.  The  lubri- 
cating oil  of  the  piston  also  Ukea  Are — at  a 
temperature  of  ahont  300*.  The  volatile 
ga*cs  of  petroleum  may  be  ipiitt'd  at  a  lower 
fiiniponitnrc.  If  the  mixture  of  air  and  va- 
por over  petroleum  is  com|irc«»''il  to  one 
fourth  its  volume,  the  temp'Tntwrc  will  lie 
raised  to  ■t20"  from  xoro,  mu]  to  400"  from 
To*  Fahr.  It  fiillowa,  therefore,  that  If  on  oil- 
tank  filled  or  partly  filled  with  such  a  mlit. 
oic  la  suddenly  comprcs«eil  In  sticb  a  way  as 


alt.    ^1 


greoUjr  to  miueo  Its  Tnluin,-  ik- 
probably  tbe  ail,  wOl  t^  < 
prcssiuu.  This  might  ho,'|  <-u  m  r  .... 
loli.'iicoping  or  of  a  fall  ai  tbe  Ink. 
tauic  nearly  fiUc<]  «&&  oil  acts 
comprwscd,  tbo  rastataaee  vKviti 
liquid  would  beat  U  suCcienUy  Xa  i 
evolution  of  lu  lighter  tt^drocxbCBS  la  fof- 
flcienl  quantity  to  create  a  d*npEra«  piiaai 
uro  within  the  tank.  This  mij^  WC* 
when,  the  car  bein;;  stopped  la  a  oslUsaB, 
the  oil  is  suddenly  hurled  agalasl  lis  ftoX 
end  of  the  tank.  Th«  aotttor  ttmt\tAm 
that  precautions  against  eiplotloa  arr  a» 
cessary  In  the  tiansportatioa  of  etude  ] 
Icuffi. 


1M  E^ 


ilrehol   as   a   Catse  of  Miwift^ 

Lewis  t).  Ma«oa,  uf  lit*  larliriate  Asyta 
fun  Ilamilloa,  N.  T-,  discoMiaf  Hm 
ology  of  Dlpsonuola  and  tliw  OcRdty  «f  Al- 
coholic Inebriety,  dct^nafaies  as  facia  fktf 

alcoholifra  lu  ] ...:-.->  «ni  ft«ta(«|il^ 

cat  and  rocnia:  -.  la  iMr  ttmmk- 

ants,  with  tbe  di.^ororr-  lijit  ariae  frea  •  Ef- 
fective ncrvo  oqpmlmlfcio ;  aad  all  p«dM 


latia;;  <bat 

11  (crvAsaa- 

ctuwf^M    from  oth* 

i^?    of    (he   e^Anvt 

nrlgiBalTM 


of  mcni.l 

ment  of 

Idiocy ;  n 

changes  .: 

gviutal    (1   :  :,.  1 

causes.     The    ■ 

drunkard  will  i 

or  "some  of  >  --  •-■—*  • 

mstlooa."    In 

cal  Change*  In  '.Dt-onic  Aicoii'-U-ai— iir  ii«- 

sou  exhibits  aloohol  as  tBod^ytiif  lb«  srrai 

and  tlie  rlriBacls  iif  tlw  blood, 

besides  I  '  <iBl  md  iflrvcSly  psafa*- 

ing  mudi:  ,9  til  liaBB^ 

and  thcr  .  i.iiaily  »^ 

ca>"  iitraiilaic  tb»  Utb 

pro^  iJ«  la  tk«  I 

tbe  pathulogy  of  dtranic 

the  disease*  toctdvnl  to  alcohoUss  \ 

groat   advtoM  tlial   has  li*«« 

knowledge  of 

"  Al-^'hol  ha?  '  <**^  fc«i  «li«| 

tnl. 

bir. 

pn  x<«v>pii'  AoM  ar  i 

the  fvf  iVf  t  •!  ((•rill"'' 

BUbJvrt  I*  DOW 

some  of  Um  atu >.->.,  .. . 
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l«*f  ilti'  ■      '    '     i-ttJ. — TTic  leaf  tiucot 
juul  the  K  si  1  :  -fKQX  src  curious  creau 

All  of  the  tuuily  to  which  thv.7  hclong 
nocturnal  in  habit,  and  spend  their  (la;s 
mtlDg  oa  Xrtxa  and  bushes  the  leaves  of 
^^^blch  form  their  food.  Tbejr  so  resemble 
^^Bbe  Imtcs  ftnd  twigs  is  to  esctpo  all  but  the 
^HlVy  kveneat  obaemtion.  lu  the  leaf  ia- 
^HiMt,  tbs  head  and  thorax  form  a  stalk,  while 
^^  the  abdomen,  which  is  flat,  thin,  and  much 
iJSUted,  exactl;  resembles  a  leaf.  The  six 
leg>  bare  brood,  membranous  appendages  on 
Um  upper  part,  which  are  especially  notice- 
able (iQ  the  fore-legs ;  to  that  the  creature 
while  resting  has  the  appearaucc  of  a  leaf 
thai  ha*  been  gnawed  on  both  ddca  b;  a  cat- 
erpillar. Whllo  the  color  u(  the  insect  To- 
ries at  different  periods  of  its  life,  it  always 
more  or  less  resembles  a  leaf  at  some  stage ; 
«lien  Mttled  00  the  Icaros  and  eating  at 
tkcm,  ita  body  becomes  bright  green.  After 
dMth  it  becomes  brown  like  a  dry  leaf.  The 
itir]i  Insects  are  common  in  the  tropics,  which 
^^•Tc  the  principal  habitat  of  the  leaf  Insects, 
^^■Dd  are  aUo  found  in  temperate  regions,  in- 
^^Wudlng  the  Cntted  Statm.  The  tropical  spe^ 
des  are  the  largest,  some  of  them  reaching 
,IM  or  ten  inches  in  length.  They  are 
tchrd  from  the  egg  In  a  form  closely  rc- 
that  of  their  parents,  coming  into 
world  with  three  pairs  of  legs,  which 
llioir  alwpe  with  but  little,  if  any,  ol- 
duriog  their  entire  oiistcncc,  and 
are  all  woikiog  limbs.  At  all  stages 
life  they  closely  resemble  stirks  and 
cither  green  and  growing,  or  brown 
vithered,  from  which  they  obtain  their 
They  are  also  called  specters,  from 
ikelctiin-like  appearance  and  their  slow, 
rtMltky  isorvmenta.  A  colony  of  these  in- 
•eeto  in  tluc  London  Zoological  Gardens  is 
bcMdlag  proapcrously. 

r*rt  Aldrat.— Mr.  Warren  K.  Uoore- 

lie^  gave  the  American  Association  an  ac- 

eooot  of  bis  escaTatlons  of  Fort  Ancient, 

OUo^  and  what  ho  found  there,  in  which  be 

I  fully  elaborated  tbe  theory  of  the  his- 

totj  of  that  work  which  was  indicated  in  the 

upon  It  that  we  haro  recently  re- 

e*«L     One  of  the  points  of  this  theory, 

"n  of  the  potteries  and 

iod  around  the  fort, 

t  ths  bnriaU,  was  that  it  was  a  point  of 


contest,  or  battle-ground,  between  two  race*  • 
of  men.  Other  qucstiuiu  occupied  the  au- 
thor's miud  OS  he  considered  llie  subject, 
and  years,  ho  said,  might  be  spent  in  can:- 
fui  cxcarntion  of  the  graTcs  and  cemeteries, 
and  there  would  still  remain  sufficient  ma- 
terial to  engage  the  attention  of  aniiquariea 
for  a  long  time  to  oome.  "  This  great  lu- 
closure,  so  rich  in  facts,  so  productive  of  im- 
plements that  toll  U3  of  the  every -day  life  of 
the  ancient  people  who  lived  within  its  walU, 
may  yet  reveal  to  the  patient  Investigator  a 
history  that  shall  go  far  toward  disjielling 
tbe  darkness  that  surrounds  the  origin  and 
movements  of  ancient  men  on  the  American 
continent."  The  site  has  l)cen  bought  by 
the  Stale  of  Ohio,  and  will  bo  preserved  aa 
a  State  park. 

Tke  Sptrtra  ef  tbe  IleUb. — A  paper  bjr 
Prof.  Rowland,  of  Johiu  liopklns  Univer- 
sity, on  The  Spectra  of  the  Metnls,  was  re- 
ceived by  the  rhysical  Section  of  the  British 
Ansociation  as  a  most  important  advance  in 
our  knowledge.  The  author  hud  undertaken 
during  the  past  year  the  measurement  of 
tho  wave-lengths  of  tbe  lines  of  ncar'.y  all 
the  metalllo  spectra,  and  had  compared 
Ihcm  with  the  solar  spectrum,  in  order  to 
ascertain  which  metals  were  certainly  prea- 
cnt  in  the  sun.  The  object  of  tbe  research 
was  primarily  to  Gnd  out  what  sort  of  things 
molecules  are,  ami  in  what  way  they  vibrato. 
This  con  be  deduced  from  the  wave-lengths 
of  the  lii^ht  emitted  if  we  can  find  any  rela- 
tion between  these  wave-lengths.  If  the 
molecules  are  spheres,  wc  should  have  a 
aeries  of  bands  getting  gradually  nearer 
together  tonanl  the  violet,  and  representing 
barmunics  of  one  fimdamental  vibration.  A 
spheroid  or  ellipsoid  would  give  a  similar 
crowding,  but  not  so  uniformly  arranged. 
The  author  had  worked  on  a  Larger  scale 
than  In  any  previous  observations,  with  neg- 
atives twenty  feet  long  for  the  whole  spec- 
trum, ne  looked  for  and  found  many  indi- 
cations of  the  truth  of  the  periodic  law, 
which  points  to  the  fact  that  similar  chemi- 
cal substances  have  mol^culas  vibrating  In  a 
similar  manner.  As  examples,  nearly  every 
line  in  the  apcctrum  of  zinc  hm  a  corro. 
spending  one  in  that  of  cadmium  ;  so  also 
with  calcium,  strontium,  and  barium,  and- 
with  potassium,  coaium,  and  rubidium.    In 
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the  case  of  scTcrtl  elements  there  is  •  buid, 
conxiitling  of  three  very  bright  liDea,  which 
it  Ls  aupposed  correspond  to  vibrations 
along  the  three  principal  axes  of  the  mole- 
cule. Hut  the  agreement  in  the  rpcctra 
of  varioos  metald  doea  not  extend  to  all 
members  of  the  group.  For  instance,  the 
spectra  of  berjllium  and  magnegium  do  not 
resembia  those  of  the  other  alkaline  metals. 
Lockrer  supposed  a  fundamental  basic  line 
common  to  all  the  elements,  but  the  author 
found  no  trace  of  it.  Anv  line  iu  the  solar 
spectrum  which  is  common  to  two  elements 
Prof.  Rowland  considers  to  be  so  only  by 
coincidence.  Further  dispersion  would  sepa- 
rate the  line  Into  two.  Some  elements  gire 
no  lines,  except  in  the  ultra-violet — boron, 
for  example.  Probably  most  elements  have 
lines  beyond  the  limits  of  the  photographic 
plate.  The  author  doubts  whether  the  plat- 
inum metals  and  uranium  are  present  in 
the  sun.  Among  substances  not  present  are 
antimony,  bismuth,  arsenic,  boron,  gold,  and 
nitrogen.  On  the  other  baud,  many  lines  iu 
the  sun,  such  as  D  8,  correspond  with  no 
known  metal. 

Physlral  DcTtlopoMBt  rersiu  Coasamp- 
Hon, — For  several  years  Dr.  G.  W.  Ilamble- 
ton,  President  of  the  London  Polytechnic 
Physical  Development  Society,  has  been 
publishing  papers  showing  how  physical  de- 
velopment may  be  employed  to  counteract 
consumption.  He  has  given  the  results  of 
further  researches  in  a  communication  to  the 
British  Association.  His  theory  is  that  con- 
sumption is  directly  produced  by  conditions 
that  tend  to  reduce  the  breathing  capacity 
below  a  certain  point  in  proportion  to  the 
rest  of  the  body,  and  tliat  it  can  both  be 
prevented  and  recovered  from  by  the  adop- 
tion of  measures  based  upon  that  interpre- 
tation of  its  nature.  Tables  were  exhibited 
showing  the  measurements  of  one  hundred 
of  the  two  hundred  members  of  the  author's 
society  who  have  already  obtained  an  in- 
crease of  chest-growth  of  one  inch  and  up- 
ward. The  average  increase  is  a  little  over 
an  inch  and  three  quarters.  A  considerable 
increase  was  also  obtained  in  range  of  move- 
ment. The  increase  has  taken  place  In  small 
as  well  as  In  large  chests,  whether  the  men 
were  tall  or  short,  under  or  over  ivienv^-^ne 
jcars  of  Age,  and  with  or  vtilbout,  gsmtttav\e\  tivea  Vb^s^  tckj^Nsx.  x'^&xuAnlwunber  of  i» 
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training.  The  subjects  were  eapkgti  la 
than  fifty  different  trades  and  oeenpsliiim, 
working  in  them  from  eight  to  twelve  bean 
daily.  The  vaiiations  in  chest-girth  that  tMk 
place  during  the  year  were  also  signHJunt 
Some  of  the  members  of  the  society  ««• 
prominent  members  of  the  gymuuiimi,  ud 
as  such  liad  energetically  prepared  them- 
selves for  certain  exercises  there.  On  lucii 
occasions  lie  had  frequently  noted  a  Urge 
decrease  of  the  chest-girth.  The  girth  tlw 
decreased  when  the  men  were  macb  es- 
gaged  in  extra  work,  stock-taking,  crrliog, 
etc.,  or  when  they  neglected  to  follow  tlx 
directions  given  them.  In  fad,  the  inrreuc 
or  decrease  observed  was  in  direct  retatioa- 
ship  with  a  corresponding  change  in  tbe 
conditions  of  their  surroundings.  But  it  b 
not  only  in  the  ordinary  routine  of  duly 
life  that  this  relationship  between  lie 
chest-girth  aud  the  conditions  to  « liich  it  it 
subjected  is  manifested.  In  the  tre*tiiK|l 
of  consumption  the  author  had  obtained  i» 
creases  of  from  two  to  three  inches  and  iil>> 
ward.  This  increase  of  the  chest-girtli  it 
accompanied  by  a  corresponding  incroH 
of  the  range  of  movement  and  of  the  riul 
capacity,  and  by  a  change  in  the  tip<  of 
chest  from  that  of  disease  to  that  of  liesUh; 
for  happily  it  could  bo  said  that  the  trctt. 
ment  of  disease  by  tUs  method  had  beet 
invariably  successful.  What  had  hero  ei- 
perimeutally  obtained  had  been  alio  cjutH? 
well  obtained  in  the  practical  appUntioo  of 
that  research.  One  part  of  the  inreslijS' 
tions  conQrms  the  other,  and  the  cac«u  > 
whole  is  complete  and  practicalUe- 

Fatness  aaii  Its  Trtataint.— ti  Is  ^ 
clared  to  be  a  misconception  that  fatnesi  i* 
in  itself  a  disease.  It  only  becomes  morlld 
when,  by  mechanical  pressore,  fat  tmpedi* 
the  functions  of  the  organs,  or  by  wcigliS 
unduly  burdens  the  body  so  as  to  exiitalt 
the  strength  or  make  too  lar^e  a  demand  os 
the  resources  of  force  and  vitality.  Thert 
Is  no  certainty  in  trying  to  prevent  fttiwM 
by  any  process  of  dieting,  for  "there  si« 
many  ways  of  fat-making,  aud  tluae  p*^ 
sons  who  have  a  tendency  to  its  prodiKtim 
will  make  fat,  however  they  are  (cd— In 
truth,  almost  as  rapidly  on  one  class  of 
dvcl  as  on  another.     There  are  idiasyocn- 
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,  h*  ulicn  «dT«ata»e  ef  lo  check  the 
'  lo  fi'rm  fat,  hut  these  epvcialtics 
of  the  chcmico-nulrilivc  function  are  by  no 
I  cuuimon  ;  uid,  epcaking  generally,  It 
at  Ik  ibM  that,  except  by  stju-ving  the 
as  »  whole,  fatness  cau  uot   be  pre- 
Tlic  eicepiionil  to  this  rule  are 
saA  ts  taay  be   cxjiUined   on  the 
-iocipt*  of  a  tpecUl  tissue  appetite.    Thus 
I  b«*<!  »  tendency  to  form  mug- 
I  otheni  to  build  up  the  ncrred; 
will  (>row  thiu  tvhile  feeding 
1  (  knd  Ihvn  are,  in   thij  way,  persona 
I  (pedalty  it  is  to  make  adipoxa  tissue, 
J  wlli  wax  fat  eren  when  other  parts 
Biution  are  relatirely  in  a  con- 
^^^aching  Btarvation.    These  and 
f  oUur  matter!  hare  to  be  taken  into  se- 
nt when  calculating  the  probabilities  or 
tiililics  uf  succesa  In  the  endcaror  to 
sh  the  fatness  of  any  person  by  a  sys- 
'  dieting.     Drugs,  except  when  intcUi- 
Bt)y  dirvcted  to  come  special  morbid  con- 
bare  just  as  little  inHuencc  in  the 
matter. 

talifin  tad  CkJIdrfa'a  Crowth.— A 
qrstematlo  course  of  obKervations  of  the 
rth  In  weight  of  the  children  in  the  Deaf- 
!  Inslittition  at  Copenhagen  has  been 
up  for  scrcn  yean.  Among  the  most 
king  rmulta  is  the  fact  that  the  princi- 
tl  Increase  takes  pUce  in  the  fall  months, 
fail  (1889)  the  Influenza  appeared  in 
toward  the  end  of  Norember. 
f  iha  professors  of  the  institution  were 
<;k«d,  while  no  pronounced  eo^es  were 
Dong  the  pu[iil8.  At  the  same 
ur  weeks  after  the  23d  of  No- 
vcmlwr,  tb«  weight  of  the  boys  increased 
^^nhf  two  llftlu  as  rapidly  as  it  had  done  in 
^^Hw  eorreopanding  weeks  of  the  previous 
^^H|^  while  the  girls  gained  nothing.  It  is 
^^^Hp»<i  that  the  rttal  force  that  usually 
^^WBlo  inoTose  of  wf  i^hl  wis  for  this  occn- 
*im  urnil  up  in  reslstiog  the  germs  of  the 
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1  by  Prof.  Key, 

lie  Monthly,  re- 

liool   chit- 

measore- 

.      ..   .  ...ijh   In   the 

hoola  of  IkMMo.    From  these  incasute- 


nient.».  Dr.  nowdKeh  obserred  In  the  Na- 
tional .icailemy  of  Sciences,  it  was  shown 
that  the  big  boys  and  girl.*  get  their  growth 
earlier  in  life  than  the  Hiuall  buys  and  girls. 
The  laller  njake  up  their  relative  proportion, 
but  not  till  about  ayear  later  in  life.  Thesnmc 
fact  was  proved  regarding  height  and  weight. 
There  wns  also  dhown  to  be  a  period  of  what 
the  author  called  "  female  superiority,"  when 
the  girU  are  the  supvriurii  in  height  and 
wel4:ht  of  the  boys  of  the  sarao  age.  This 
age  is  from  about  fourteen  to  sixteen  year*. 

ExPiRUE.VTi  are  being  tried  in  Germany 
in  making  horfci^hoes  of  a  material  tlie 
chief  constituent  of  which  ia  paper.  It  is 
s&id  to  fit  to  the  hoof  better  than  the  iron 
shoe,  to  be  impervious  to  water,  uad  to  grow 
rough  under  use,  so  as  to  bvojuie  a  sofo 
guard  against  slipping. 

M.  AbhaNo  Virg  hnii  dixcorercd  nome 
dozen  rocks  in  the  valley  of  the  Lunain, 
France,  covered  with  smooth  furrows  run- 
ning In  various  directions,  which  the  people 
there  believe  to  be  scratchlngs  of  the  devil's 
claws.  They  were  used,  it  is  supfiosed,  dur- 
ing the  Q'latemary  epoch,  for  liniiiUing  off 
the  stone  hatchets. 

A  roftTADLE  boat  has  been  devised  by 
Colonel  Apoclolnll,  of  the  Ruati.m  army, 
which  msy  be  constructed  instantly  by  mak- 
ing a  framework  with  the  lances  of  the  Cos- 
sacks and  covering  with  a  tarred  dotli.  Two 
boat.-!  arc  capable  of  carrying  thirty-six  men, 
with  their  baggage  and  arms. 

MM.  Frkut  and  Vemcuil  have  contin- 
ued their  etperimentti  in  the  manufacture  uf 
artificial  rubies,  which  attracted  attention 
several  years  ogo,  and,  improving  their  pro- 
cesses, have  made  it  successful  on  a  con- 
siderable scale.  They  now  obtain  cry.<iliilg 
weighing  a  third  of  n  carat.  In  their  Inter 
processes  they  odd  cartjonnic  of  potash  to 
crude  alumina,  nitb  bicbromalo  of  potash 
for  color.  The  process,  with  the  agitation 
of  fluoride  of  barium,  is  c«mtinued  for  a 
week  without  interruption,  at  a  tcnipeniture 
of  1880'  C.  Several  times  in  the  eour«e  of 
their  experiments  they  have  ob«en-ed  the 
red  crystals  of  the  ruby  formed  along  with 
the  violet  and  blue  crystals  of  the  sapphire. 
Mineralogy  as  well  «a  jewelry  is  likely  to 
profit  by  these  operations,  which  are  destined 
to  cast  light  upon  the  coloring  of  gems. 

PAiXTxn  human  bones  have  been  fonnd 
by  Prof.  Vuswiovski  in  two  prehistoric  graves 
in  the  rrimeo.  Such  bones  had  previously 
been  found  in  three  other  graves.  They  are 
supposed  to  belong  to  the  original  inhabit- 
ants of  the  Crimea,  the  Cimmei  ians  of  Herod- 
otus, who  laid  tlieir  dead  on  elevated  spots 
till  IV    •  '    '  ,  ,,     o     .      ,||j  pain,„| 

the  =  u'h"d,  with 

some   ; 1 ...;.. .J  skeletona 

bare  alto  been  found  in  central  Asia. 
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Ik  some  Informal  rcmarkj  at  llir  meet-  I 
ing  of  the  American  Knik-lorc  Soclctj,  Dr.  ' 
J.  W.  Kewkca  gave  the  rc«ulu  of  ©'""•'•n. 
lion>  BOioog   (he   Zufli   luiliaii:)  at    [ 
which  go  to  Ehow  how  ibu  tniiiiliuos 
tribe  survive  in  a  kind  of  ilraiiifttic  roprvi>«ii-  ; 
tation  bjr  dances.     De  thought  that  mooj  | 
historical  evvnU  could  tie  traced  hj  niakiug  < 
a  cat«f ul  stud;  of  the  dances.  I 

Tni  trustees  of  the  American  Mupcuni  of 
Kalural  Uistorr  have  juat  opened  a  eoUec-  | 
tion  of  the  woodd  of  the  United  States,  gatb- 
Bred  under  the  direction  of  I'rof.  Sarccnt,  i 

«dUor  of  Gnrdcn  and  Korest,  rii. '    '  - ' 

hy  Sir.  Morris  K.  Jcsup.     It   , 

liauttive,  and  represents  four  i . 

twelve  epi-oiei>,  including  nearlj-  atl  trees  that 

are  Urge  cnmiich  fo  bo  cousid'-TCii  of  c-:»ai- 

niercial  Attach'! 

oietisa  -  !  m.ipsho» 

area«  in  iln- 1  iiuwl  :■ 

while  near  hv  are    ' 

fl,i„.„.-  .,,,.1    f%„i. 

nil' 

Cli-'  - 

illustrating  the  work  ul  iusects  injiu-inua  to 

forest  trees. 

Tn«  latest  attempt  to  eolre  the  "  smoke 
problem "  i«i  i'"'  ..ii.iT.r-  .if  Mr  t-lllmt  nf 
Loodun,  for  (  ■  r 

and  recovering  i.c 

U  drawn  from  the  vluiuiuv  b*  lucaui  of  a 
fsn  into  a  tnnW  of  Water  in  which  revolving 
til-  • ;  br  these  the  prodm  t 

ol  .  hurncd  up  and  arrcti' 

ami  I'p  .  :  •■  water.     When  f'      ■ 

tcr  Ik  fi  It  h  drawn  off, 

tank  Is  1,1    _  :n?«h  water.    The  ■ 

Uqnor  is  to  be  afterward  treated,  and  the  tijr. 
ptwlueu  due  to  the  combustion  of  the  coal 
irecuTer«d. 

.„    ..,   .    „.„Pf   pf  Prof.   John 
T:  •    iium  a    Lcjdcn 

jn>  .        il    13  U  :;i-!i.>  (if    OS- 

(^lator^  roorements  back  oml  in 

eqnilibrium  is  reached    Theos^;:  «c 

place  in  rinMiiu  of  •  second. 

the  end — h«.«  ' 

Tower,  fort  h>-  i- 

bly  the  tnoUou  or  llie  PuUti, 

A  trrcosr  i?ninmU<i(in  liai  hecn  di*- 
patcheO 
an  Inir 
report  r 
wine  of 
witlbdrawai  o: 
lejiiwu 

III 
•Iv 

fiit'.tui.  iviadod  u|Hia.  i 


'fotnl*  HtWCKin 
5er>  a  ptiie  of  \w 

.^    tt.T   An    tfit  rri*i>-tn  i.a  biI 


lurracan  it 

i  U  MI*  b 

im  Ik*  cat. 

i  i. 


aMiCMiM 
iwataLU. 


tr. 
p. 
Gl 
It 

k>  ", • 

ler  ran   be 
Woodson,  pr' 

Da.  Chaiius  X.  Ourtm  baa  dtaottol,  k 

<aof  Itvt^crfOt 

lor  del'  MJadDcsa  in  lailwt; « 

ice.      1  ^t   oonrbti    !n    itatti 

u  iiiudlfic: '  Qol 

till-  Mttm> 

of  buiiimi;  i:i  >  >« 
tlkoitmid  yanli  iCauan; 


A  i«    al>ci    uvnl   ta   at^ 

d:  on  be  inacTtni  so  ts  H 

)>roilucc   lite   Ii^Ut  effect*  of 
of  weather.     X  number  of 
claiiucd  (or  the  s^em. 

Tn  a  pnV'T  In  tlie  Podptw  far  ike  ^» 
V.  ■  .  Pret  Haiij 


t: 
I 

c 

bf   iiiirTTii^iir-ns    cxnjf 

ries  and  r^lloaa  of 


OBrTDA.RV  XOTBSw 
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:  year  of  hi 

.'■ttxw  and 
be  executed  la  Bym^  and  Awnr 
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FROM  FREEDOM  TO  BONDAGE.* 
Bt  uerbebt  spenckk. 

iF  tho  many  ways  in  which  common-sense  inferences  ahoat 
social  affairs  are  flatly  contradicted  by  events  (as  when 
leosoros  taken  to  suppress  a  book  cause  increased  circulation  of 
jj,  or  aa  when  attempts  to  prevent  usurious  rates  of  interest  make 
ie  terms  harder  for  the  borrower,  or  as  when  there  is  greater 
liiBcuIty  in  getting  things  at  the  places  of  production  than  elso- 
[hcro)  one  of  the  most  curious  is  the  way  in  which  the  more 
improve  the  louder  become  the  exclamations  about  their 

In  days  when  the  people  were  without  any  political  power, 
I"'    '■  '     lion  was  rari'ly  complained  of ;  but  after  free  institu- 

t'ar  advanced  in  England  that  our  [(olitical  arrango- 
lents  were  envied  by  continental  peoples,  the  denunciations  of 
ilic  rule  grew  gradually  stronger,  until  there  came  a  great 
•j;  of  the   franchise,  soon   followed  by   complaints  that 
nngs  were  going  wrong  for  want  of  still  further  widening.    If 
re  trace  up  the  treatment  of  women  from  tho  days  of  savagedom, 
rhen  they  bore  all  the  Imrdons  and  after  the  men  had  eaten  re- 
pive<l  such  food  as  remained,  up  through  the  middle  ages  when 
xey  served  the  men  at  their  meals,  to  our  own  day  when  through- 
it  our  social  arrangements  the  claims  of  women  are  always  put 
t,  we  see  that  along  with  the  worst  treatment  there  went  the 
apparent  conscioiisness  that  the  treatment  was  bad ;  whUe 
>w  that  they  are  better  treated  than  ever  before,  the  proclaiming 
'^f  their  grievances  daily  strengthens :  the  loudest  outcries  coming 


*  laundnrtion  lo  a  Collection  of  Essays  entitled  A  Plea  for  Liberty;  An  Argnmcnt 
t^tiett.  Soctelino  and  SocUlUtlo  LcgiiUtlon.     Conflating  of  o«<«rii  bjr  Wloiu  writers^ 
UJUti  Vj  Or.  TbooM*  Maekky.    Now  Tork :  D.  Appletoo  &  Co^  1891. 
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from  "  the  paradise  of  women,"  America.    A  century  ftfo.  frl.i 
scarcely  a  man  could  be  found  who  waa  not  oocasionn : 
cated,  and  when   inability  to  take  on' 
brought  contempt,  uo  agitation  arose  ag. 
nees;  bat  now  that,  in  the  course  of  fifty  yearn,  the  vulunl 
efforts  of  temperance  societies,  joined  with  '    :n 

Lave  produced  comparative  sobriety,  there  1. 1  ir.i 

for  laws  to  prevent  the  ruinous  effects  of  the  liquor  trallic.    Sii 
larly  again  with  education.     A  few  generations  bock,  abil 
read  and  write  was  practically  limited  to  the  upper  and 
classes,  and  the  suggestion  that  the  rudiments  of  r 
be  given  to  laborers  was  never  matle,  or,  if  made,  : 
when,  in  the  days  of  our  grandfathers,  the  Sunday-;- 
initiatod  by  a  few  philanthropists,  began  to  spreoil  and  w^ 
lowed  by  the  establishment  of  day  schools,  with  tlic  reav 
among  the  masses  those  who  could  read  and  writ*  were  no  1 
the  exceptions,  and  the  demajid  for  cl 
creased,  there  began  the  cry  that  the  i 
latk  of  knowledge,  and  that  the  State  mu8t  not  einiply  «doc«(4 
them  but  must  force  education  upon  them. 

And  so  it  is,  too,  with  the  general  state  of  the  population  in  ra- 
spect  of  food,  clothing,  shelter,  and  the  appliances  of  life.    Lca^ 
out  of  the  comparison  early  barbaric  stateF.  ''    -    ' 
spicuous  progress  from  the  time  when  most  :  \4Xl 

bread,  rye  bread,  and  oatmeal,  down  to  our  own  i 
consumption  of  white  wheaten  bread  Is  univeri>*U — i 
when  coarse  jackets  reaching  to  the  knees  h'ft  thi-  !■ 
to  the  present  day  when  laboring  people, 
have  the  whole  body  covered,  by  two  or  muiv  .... . .      .  .... 

from  the  old  era  of  single-roomed  huts  without  clumney», 
the  fifteenth  century  when  even  an  ordinary  gcfntleman's 
was  commonly  without  wainscot  or  plaster  on  its  wulL;.  da 
the  present  century  when  every  cottage  has  more  r  ^a 

and  the  houses  of  artisans  usually  have  e»«v«r*I,  ^• 
fireplaces,  chimneys,  and  glazed  windows,  ttCCom|»M. 
paper-hangings  and  painted  doors ;  there  has  been,  I  «iy,^ 
spicuous  progress  in  the  condition  of  til  '         *     't 

resa  has  been  still  more  marked  within 
who  can  look  back  sixty  years,  when  the  amount  of  pftu; 
was  far  greater  than  now  and  1-  i       •-  . 

comparative  size  and  finish  of 
atives — by  the  Wtter  dress  of  .,  who  w 

Sundays,  and  that  of  8er^^^n^  '.:  '  '    "■ 

— bv  the  hier}ter  Htnndard  of  liv 
ff- " 


fc^  i.j.jj^)ii<. 
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ibution  of  taxes  which  has  relieved  the  lower  classes  at  the 

anne  of  the  upper  classes.    He  is  struck,  too,  by  the  contrast 

tween  tho  small  space  which  popular  welfare  then  occupied  in 

lie  attention,  and  the  large  space  it  now  occupies,  with  the 

lit  that  outside  and  inside  Parliament,  plans  to  benefit  the 

lllions  form  the  leading  topics,  and  every  one  having  means  is 

ijct«d  t<»  join  iu  some  philanthropic  effort.    Yet  while  elev^ 

»n.  mental  and  physical,  of  the  masses  is  going  on  far  more  rap- 

'■  before — while  the  lowering  of  the  death-rate  proves 

.    ige  life  is  less  trying,  there  swells  louder  and  louder 

cry  that  the  evils  are  so  great  that  nothing  short  of  a  social 

lution  can  cure  them.    In  presence  of  obvious  improvements, 

led  with  that  increase  of  longevity  which  even  alone  yields 

icloaive  proof  of  general  amelioration,  it  is  proclaimed,  with 

;reasing  vehemence,  that  things  are  so  bad  that  society  must  be 

llt;d  to  pieces  and  reorganized  on  another  plan.     In  this  case, 

pn,  as  in  the  previous  cases  instanced,  in  proportion  as  the  evil 

the  denunciation  of  it  increases ;  and  as  fast  as  natural 

are  sho\vTi  to  be  powerful  there  grows  up  the  belief  that 

oy  are  powerless. 

Not  that  the  evils  to  be  remedied  are  small.  Let  no  one  sup- 
thot,  by  emphasizing  the  above  paradox,  I  wish  to  make 
o'  the  suflFerings  which  most  men  have  to  bear.  The  fates  of 
great  majority  have  ever  been,  and  doubtless  still  are,  so  sad 
It  it  18  painful  to  think  of  them.  Unquestionably  the  existing 
■■•ial  organization  is  one  which  none  who  care  for  their 
.  ;  contemplate  with  satisfaction  ;  and  unquestionably 
»n'8  activities  accompanying  this  type  are  far  from  being  ad- 
le.  The  strong  divisions  of  rank  and  the  immense  inequali- 
;  of  memns,  are  at  variance  with  that  ideal  of  human  relations 
which  the  sympathetic  imagination  likes  to  dwell ;  and  the 
erage  conduct,  under  the  pressure  and  excitement  of  social  life 
present  carried  on,  is  in  sundry  re8X)ects  repulsive.  Tliough 
many  who  revile  competition  strangely  ignore  the  enormous 
lefits  resulting  from  it^though  they  forget  that  most  of  all 
:  appliances  and  products  distinguiHhing  civilization  fi-om  sav- 
agery, and  making  possible  the  maintenance  of  a  largo  popula- 
'  )n  on  a  small  area,  have  been  developed  by  the  struggle  for 
'stence— though  they  disreganl  the  fact  that  while  every  man, 
'-T,  suffers  from  the  under-bidding  of  competitors,  yet,  as 
.,  he  is  immensely  advantaged  by  the  cheapening  of  all 
he  has  to  buy — though  they  persist  in  dwelling  on  the  evils  of 
comp-   ■  1  iid  saying  nothing  of  its  benefits ;  yet  it  is  not  to  bo 

ie-.  Ml?  evils  are  great,  and  form  a  large  set-off  from  tho 

Itfl.    The  system  under  which  we  at  present  live  fosters  dis- 
tf  And  lying.    It  iirompts  ewlulterations  of  countless  kinds ; 


7*4 


THE  POPVLAR  SCIENCE  MONTHLY. 


it  is  answerable  for  the  cheap  imitations  wMch  erentuallj 

many  cases  thrust  the  genuine  articles  out  of  the  market ;  it  k 

to  the  use  of  short  weights  :     '   '  ' 

bribery,  which  vitiates  most  ti  • 

manufacturer  and  buyer  down  to  those  of  the  n; 

servant;  it  encourages  deception  to  such  an  ext     • 

ant  who  can  not  tell  a  falsehood  with  a  goixl  fi. 

often  it  gives  the  conscientious  tnuler  the  choice  t 

ing  the  malpractices  of  his  competitors,  or  *' 

creditors  by  bankruptcy.    Moi-eover,  the 

mon  throughout  the  commercial  world  and  daily  c.\ 

courts  and  newspapers,  are  largely  due  to  the  p;..    ^..^   

which  competition  places  the  higher  industrial  claissea;  and 

otherwise  duo  to  that  lavish  expenditure  whicl  POK 

cess  in  the  commercial  struggle,  brings  honor.        .  -    iiese  mil 

evils  must  be  joined  the  major  one,  that  the  distribution  achiei 

by  the  system,  gives  to  those  wh 

share  of  the  total  produce  which 

share  it  gives  to  the  actual  workers.    Let  it  uot  b«  ' 

that  in  saying  what  I  have  said  above,  I        ' 

vices  of  our  competitive  system  which,  ti  i  ,  ;, 

scribed  and  denounced.*    But  it  is  not  a  queettoa  of  abeolj 

evils;  it  is  a  question  of  relative  evils — wh'  '^    -  *'  -    ■•  '     -.tj 

ent  suffered  are  or  are  not  less  than  the  evil 

fered  under  another  system — whether  efforts  for  m. 

the  lines  thus  far  followed  are  not  more  likely  to  ....vv.^^' 

efforts  along  utterly  different  lines. 

This  is  the  question  here  to  be  considered.    Inn: 
for  first  of  all  setting  forth  sundry  trutli«  which  \\i-  .  '■     .  jo»1 
any  rate,  tolerably  familiar,  before  proceeding  to  draw  infcreacffii 
which  are  not  so  familiar. 

Speaking  broadly,  every  man  works  that  be  may  avoid 
ing.    Here,  remembrance  of  the  pangs  of  hanger  prompt 
and  there,  he  is  i>rompte<.l  '       "       '   '  ' 
His  immediate  dread  may  i 

omnstances  will  inffiot,  or  may  be  pxmiidiment  indicted  by 
agency.    He  must  have  a  master;  but  '''  '  ' 

or  may  be  a  fellow-man.    ^Vllon  he  is  i; 
cion  of  Nature,  we  say  that  ho  is  free ;  and 

personal  coercion  of  son '    •     '■—   • 

to  the  degree  of  his  d< , 
course  I  omit  the  small  minority  who  ii; 
dental,  and  not  a  no-.-^-.-v,  social  f'-'"-'  ♦ 
vast  majority,  botl  1  and  m 


»»    cill  TUl*  ^rjTlLi  of  Tnid< 
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Ives  by  labor,  bodily  or  mental,  and  must  either  exert  them- 

Ivea    of   their   awa.   tinconstrained  wills,   prompted   only   by 

fhts  of  naturally-resulting  evils  or  benefits,  or  must  exert 

selves  with  constrained  wills,  prompted  by  thoughts  of  evils 

jnefits  artificially  resulting. 

[en  may  work  together  in  a  society  under  either  of  these  two 

jrms  of  control :  forms  which,  though  in  many  cases  mingled, 

easentially  contrasted.    Using  the  word  co-operation  in  its 

ido  sense,  and  not  in  that  restricted  sense  now  commonly  given 

it,  we  may  say  that  social  life  must  be  carried  on  by  either  vol- 

itary  co-operation  or  compulsory  co-operation;  or,  to  use  Sir 

'Taiuo's  wfinls,  the  system  must  bo  that  of  canlrad  or  that 

—that  iu  which  the  individual  is  left  to  do  the  best  he 

\n  by  his  spontaneoiis  efforts  and  get  success  or  failure  accord- 

5g  to  his  efficiency,  and  that  in  which  he  has  his  appointed  place, 

rorks  under  coercive  rule,  and  has  his  apportioned  share  of  food, 

lothing,  and  shelter. 

The  system  of  voluntary  co-operation  is  that  by  which,  in  civ- 
zed  societies,  industry  is  now  everywhere  carried  on.  Under  a 
iple  form  we  have  it  on  every  farm,  where  the  laborers,  paid  by 
farmer  himself  and  taking  orders  directly  from  him,  are  free 
stay  or  go  as  they  please.  And  of  its  more  complex  form  an 
is  yielded  by  every  manufacturing  concern,  in  which, 
.  ,  artners,  come  clerks  and  managers,  and  under  these,  time- 
^>«per8  and  over-lookers,  and  under  these  operatives  of  different 
In  each  of  these  cases  there  is  an  obvious  working  to- 
or  co-oi)eration,  of  employer  and  employed,  to  obtain  in 
ae  cam  a  crop  and  in  the  other  case  a  manufactured  stock.  And 
ien,  at  the  same  time,  there  is  a  far  more  extensive,  though  un- 
>nsciou8,  co-operation  with  other  workers  of  all  grades  through- 
it  the  society.  For  while  these  particular  employers  and  era- 
loyed  are  severally  occupied  with  their  special  kinds  of  work, 
Iher  employers  and  employed  aro  making  other  things  needed 
the  carrying  on  of  their  lives  as  well  as  the  lives  of  all  others, 
lis  voluntary  co-operation,  from  its  simplest  to  its  most  complex 
arms,  has  the  common  trait  that  those  concerned  work  together 
rit.  There  is  no  one  to  force  terms  or  to  force  acceptance. 
-.  ,.  rfectly  true  that  in  many  cases  an  employer  may  give, 
•n  employ^  may  accept,  with  reluctance:  circumstances  he 
I  compel  him.  But  what  are  the  circumstances  ?  In  the  one 
thuro  aro  goods  ordered,  or  a  contract  entered  into,  which  he 
not  supply  or  execute  without  yielding;  and  in  the  other  case 
-J  than  he  likes  because  otherwise  he  will 
li  to  procure  food  and  warmth.  The  gen- 
eral formula  is  not— "Do  this,  or  I  will  make  you";  but  it  is— 
*  Do  this,  or  leave  your  place  and  take  the  cxmsequencee." 
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On  the  other  hand  compulsory  co-operation  is  o*-'-""''"'^'^ 
an  army — not  so  much  by  our  own  army,  the  Bern 
under  agreement  for  a  specified  period,  but 

raised  by  conscription.    Here,  in  time  of  ]>- _ , 

cleaning,  parade,  drill,  sentry  work,  and  the  rest — and  in  tim«i 

war  the  various  ac'tioua  of  the  camp  and  il' 

under  command,  without  room  for  any  e> 

from  the  private  soldier  through  the  non-commlimoned  offic^ 

and  the  half-dozen  or  mon 

universal  law  is  absolute  <  ■  i 

grade  above.    The  sphere  of  individual  will  is  such  only  m] 

allowed  by  the  will  of  the  superior.     Broaches  of    •  '    -''nil 

are,  according  to  thoir  gravitj',  dealt  with  by  depri\  i««1 

extra  drill,  imprisonment,  flogging,  and,  in  the  last  resort,  sb'Wt-' 

ing.    Instead  of  the  undei-standing  that  there  must  be  •jbc<liMic« 

in  respect  of  specified  duties  under  pain  of  dismissal,  the  under- 

standing  now  is — "  Obey  in  everything  ordered  under  penalty  ^1 

inflicted  suffering  and  perhaps  death."       *  ™ 

This  form  of  co-operation,  still  exemplified  in  an  ftixoy.  haa  m 
days  gone  by  been  the  form  of  co-oper 
population.    Everyvrhere,  and  at  all  tm,    .    _ 
a  militant  type  of  structure,  not  in  the  body  of  soldiers  ouly,  1 
throughout  the  community  at  large.    P 
fiict  between  societies  is  actively  going  "  ; 
as  the  only  manly  occupation,  the  society  is  the  qi 
and  the  army  the  mobilizetl  society:  that  par* 
take  part  in  battle,  composed  of  slaves,  eerfs,  v 
tuting  the  commissariat.     Naturally,  therefore,  tl 
mass  of  inferior  individuals  con.stitutiTi:'  ''        "niTi 
is  maintained  a  system  of  discipline   :  n   r  ,i! 

elaborate.    The  fighting  body  being,  undi-r  en 
ruling  body,  and  the  rest  of  the  community  1 
resistance,  those  who  control  the  fighting  b«-'i 
impose  their  control  upon  the  non! 

of  coercion  will  be  applied  to  JtwiL-  .-  ..    ''yj 

the  different  circumstances  involvew     Prisonom  of  *r»r  b«co| 

slaves.    Those  who  were  free  <    ' 

their  country,  become  serfs  «i 

become  subject  to  superior  chiefs;  these  emollcr  lonl« 

va.<<sal8  to  ovor-lor '  1  so  on 

ranks  and  powers  :  t  like  os 

and  powers  thronghoot  the  military  ■ 

for  the  slaves  f  ' '  — 

ft  co-operation  . 

▼n  ,  .vo.    Koch  man's  oath  of  £«*liy  4u  kia  si: 

i  am  your  man." 
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^_  Throughout  Europe,  and  especially  in  our  own  country,  this 
^ktem  of  compulsory  co-operation  gradually  relaxed  in  rigor, 
^Biile  the  system  of  voluntary  co-operation  step  by  step  replaced 
^B  As  fast  as  war  ceased  to  be  the  business  of  life,  the  social 
Hhicture  produced  by  war  and  appropriate  to  it,  slowly  became 
^ni  " '  '  "  Ue  social  structure  produced  by  industrial  life  and 
■l'.      .  )  it.    In  proportion  as  a  decreasing  part  of  the  com- 

mnnity  was  devoted  to  offensive  and  defensive  activities,  an  in- 
creasing part  became  devoted  to   production  and  distribution. 
■.Growing  more  numerous,  more  powerful,  and  taking  refuge  in 
^wns  where  it  was  less  under  the  power  of  the  militant  class, 
is  industrial  population  carried  on  its  life  under  the  system 
■  voluntary  co-operation.    Though  municipal  governments  and 
Id-regulations,  partially  pervaded  by  ideas  and  usages  derived 
the  militant  type  of  society,  were  in  some  degree  coercive; 
protlnction  and  distribution  were  in  the  main  carried  on  under , 
lent — alike  between  buyers  and  sellers,  and  between  mas- 
»nd  workmen.    As  fast  as  those  social  relations  and  forms  of 
ttvity  lM?came  dominant  in  urban  populations,  they  influenced 
community :  compulsory  co-operation  lapsed  more  and 
jugh  money  commutation  for  services,  military  and  civil ; 
le  divisions  of  rank  became  less  rigid  and  class  power  dimiu- 
TJntil  at  length,  restraints  exercised  by  incorporated  trades 
[■fallen  into  desuetude,  as  well  as  the  rule  of  rank  over  i-ank, 
^luntary  co-operation  became  the  universal  principle.    Purchase 
sale  became  the  law  for  all  kinds  of  services  as  well  as  for  all 
ids  of  commodities. 
The  restlessness  generated  by  pressure  against  the  conditions 
^t  existence,  perpetually  prompts  the  desire  to  try  a  new  posi- 
^p>a.    Every  one  knows  how  loug-continued  rest  in  one  attitude 
lieoomes  wearisome — every  one  has  found  how  even  the  best  easy- 
chsir,  at  first  rejoiced  in,  becomes  after  many  hours  intolerable ; 
and   change  to  a  hard  seat,  previously  occupied  and  rejected, 
aeems  for  a  time  to  be  a  great  relief.     It  is  the  same  with  incor- 
|>rated  humanity.    Having  by  long  struggles  emancipated  itself 
>m  the  hard  discipline  of  the  ancient  regime,  and  having  dis- 
ihat  the  new  regime  into  which  it  has  grown,  though 
easy,  is  not  without  stresses  and  pains,  its  impatience 
these  prompts  the  wish  to  try  another  system ;  whicl^  other 
utem  is,  in  principle  if  not  in  appearance,  the  same  as  that 
ich  during  past  generations  was  escaped  from  with  much  re- 

For  as  fast  as  the  regime  of  contract  is  discarded  the  regime 

I  status  is  of  necessity  adopted.    As  fast  as  voluntary  co-ojiera- 

>n  is  abandoned  compulsory  co-operation  must  be  substituted. 

kind  of  organization  labor  must  have ;  and  if  it  is  not  that 
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wliicb  arises  by  agreement  under  free  competition,  it  mn»<  fl 
Uiat  which  is  imposed  by  authority.    Unlike  in  a;  M 

names  as  it  may  be  to  the  ■  ' '       '  r  of  alav.  '     ens,  vurtiJ 

under  masters,  who  were  o>  _>  baroQi<.  re  tiicmarij 

vassals  of  dukee  or  kings,  the  new  order  wished  for,  oon«|j^H 
by  workers  under  foremen  of  small  -  ,  ovorlooked  byi^H 
intendeuts,  who  are  subject  to  hi;.  d  munof^n,  wmII 

controlled  by  superiors  of  districts,  tlivmsulves  under  a  ceatm 
government,  must  be  essentially  the  same  in  prin<''^  •  !n  one 
case,  as  in  the  other,  there  must  be  established  grades  'jjwd 

subordination  of  each  grade  to  the  grades  above.  Tlita  i«  »  tralk 
which  the  communist  or  the  socialist  does  not  dwell  »!>■••"  Angry 
with  the  existing  system  under  which  each  of  ue  .re  of 

himself,  while  all  of  us  see  that  each  h:i  zUiiii  bt'W 

much  better  it  would  be  for  all  of  us  ;  .     .  .ach  of 

and  ho  refrains  from  thinking  of  the  mitchinery  by  which  tlitt' 
to  be  done.    Inevitably,  if  each  is  to  be  carad  f'     '  'a 

embodied  all  must  get  the  meanit — the  neccesai  W 

it  gives  to  each  must  be  taken  from  the  accumulated  cootriba-' 
tiona;  and  it  must  therefore  require  from  • .    '    *  ' 
must  tell  him  how  much  he  has  to  give  tt 
the  shape  of  iroduction,  that  ho  may  have        !■  ii        i 
of  snstentation.     Hence,  before  he  can  be  pio. .   ■ 
put  himself  under  orders,  and  obey  those  who  n 
do,  and  at  what  hours,  and  where ;  and  whi 
food,  clothing,  and  shelter.     If  competition  ..,  ^  ».  >, 
it  buying  and  selling,  there  can  bo  no  voluntary  t 
much  labor  for  so  much  produce ;  but  there  must  bv  appurti' 
ment  of  the  one  to  the  other  by  appointed  officers.    This  appor- 
tionment must  be  enforced.     Without  alternative  the  work  mnst 
be  done,  and  without  alternative  the  b' 
must  be  accepted.     For  the  worker  m:  , 
will  and  offer  himself  elsewhere.    Under  such  a  system  he 
notbe.         '    ^    V     '  ■      .'.'•-         "       - 

it  is  iii.i 

one  place  of  an  insubordinate  member  from  u 

system  could  not  bo  worked  if  the  workers  v;-  - 

to  go  or  como  as  thuy  pleaswL     With  c<' 

under  them,  the  captains  of  industry  must  i 

their  colonels,  and  these  of  t^"'"  ■"■■■>-. K   . 

commander-in-chief;  and  o 

the  industrial  array  as  tlirouj^hou; 

prescribed  duties,  and  take  your  ui-r-..: . 

the  rule  of  the  cue  as  of  the  other, 

"Well,  he   it   fi  ■  ■■  • 

appoint  their  ovn\ 


«M 


01 'T 

IB- 

i 
1 


FROM  FREEDOM  TO  BONDAGE. 


729 


"•^  of  the  masa  they  regulate.  Being  thus  in  fear  of  pub- 
i,  they  will  be  sure  to  act  judiciously  and  fairly ;  or  when 
uut,  will  be  deposed  by  the  popular  vote,  local  or  general, 
will  be  the  grievance  of  being  under  superiors,  when  the 
Drion  themselves  are  under  democratic  control  ?  "  And  in  this 
ractivo  virion  the  siicialist  has  full  belief. 
Iron  and  brass  are  simpler  things  than  flesh  and  blood,  and 
doitd  wood  than  living  nerve ;  and  a  machine  constructed  of  the 
on©  works  in  more  defmito  ways  than  an  organism  constructed  of 
^e  other, — especially  when  the  machine  is  worked  by  the  inor- 
^kiic  forces  of  steam  or  water,  while  the  organism  is  worked  by 
H>  '  -  of  living  nerve-centers.  Manifestly,  then,  the  ways  in 
n  machine  will  work  are  much  more  readily  calculable 

Han  the  ways  in  which  the  organism  will  work.  Yet  in  how 
^■^Mses  does  the  inventor  foresee  rightly  the  actions  of  his  new 
Hlpatus!  Rood  the  patent-list,  and  it  will  be  found  that  not 
^Kre  than  one  device  in  fifty  turns  out  to  be  of  any  service. 
HiiQsible  as  his  scheme  seemed  to  the  inventor,  one  or  other  hitch 
H^Tents  the  intended  operation,  and  brings  out  a  widely  different 
^■uH  from  that  which  he  wished. 

H  "What,  then,  shall  we  say  of  these  schemes  which  have  to  do 
^vt  with  dead  matters  and  forces,  but  with  complex  living  organ- 
^^■v  -  ill  ways  less  readily  foreseen,  and  which  involve 

^HKd    ,  on  of  multitudes  of  such  organisms  ?    Even  the  units 

^Kt  of  which  this  re-arranged  body  politic  is  to  be  formed  are 
B'  lohenslble.     Every  one  is  from  time  to  time  sur- 

^  rs'  behavior,  and  even  by  the  deeds  of  relatives  who 

He  b«tst  known  to  him.  Seeing,  then,  how  uncertainly  any  one 
H^  '  ce  the  actions  of  an  individual,  how  can  he  with  any 
^b  foresee  the  operation  of  a  social  structure  ?    Ho  proceeds 

^p  the  assumption  that  all  concerned  will  judge  rightly  and  act 
^Hrly — will  think  as  they  ought  to  think,  and  act  as  they  ought 
^ftact;  and  he  assumes  this  regardless  of  the  daily  experiences 
Hbich  show  him  that  men  do  neither  the  one  nor  the  other,  and 
Hrgetting  that  the  complaints  he  makes  against  the  existing  83r8- 
Hm  show  his  belief  to  be  that  men  have  neither  the  wisdom  nor 
^■e  rectitude  which  his  plan  requires  them  to  have. 
^B  Pspor  constitutions  raise  smiles  on  the  faces  of  those  who 
HiTC  observed  their  results ;  and  paper  social  R3^tem8  similarly 
Bf  ' '  .-««  who  have  contemplated  the  available  evidence.  How 
Bt  ■  men   who  wrought  the   French  revolution  and  were 

^uedy  concerned  in  setting  up  the  new  governmental  apparatus, 
^■MUt  that  one  of  the  early  actions  of  this  apparatus  would  bo 
^^^■bi'ftd  thr-m  all !  How  little  the  men  who  drew  up  the  Amer- 
^^BT  ion  of  Independence  and  framed  the  Republic,  an- 

^BPri^>>  >ii<vl  after  some  generations  the  legislature  would  la^ise 
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into  the  hands  of  wire-puUers ;  that  its  doings  wotiM  turn  Qpoa 
the  contests  of  oflSce-seekers;  that  political  action  would  be  every- 
where vitiated  by  the  intrusion  of  a  foreign  element  holding  the 
balance  between  parties;  that  electors,  instead  of  judging  for 
themselves,  would  habitually  be  led  to  the  polls  in  thonsands  bj 
"their  "  bosses  " ;  and  that  respectable  men  would  be  driven  ont  of 
public  life  by  the  insults  and  slanders  of  professional  politicians. 
Nor  were  there  better  previsions  in  those  who  gave  constitutions 
to  the  various  other  states  of  the  New  World,  in  which  un- 
numbered revolutions  have  shown  with  wonderful  persistence  the 
contrasts  between  the  expected  results  of  political  gystems  and 
the  achieved  results.  It  has  been  no  less  thus  with  proposed 
systems  of  social  re-organization,  so  far  as  they  have  been  tried. 
Save  where  celibacy  has  been  insisted  on,  their  history  has  been 
everywhere  one  of  disaster;  ending  with  the  history  of  Cabet's 
Icarian  colony  lately  given  by  one  of  its  members,  Madame  Fleury 
Robinson,  in  The  Open  Courts — a  history  of  splittings,  re-split- 
tings, re-re-splittings,  accompanied  by  numerous  indi^ndual  seces- 
sions and  final  dissolution.  And  for  the  failure  of  such  social 
schemes,  as  for  the  failure  of  the  political  schemes,  there  has  been 
one  general  cause. 

Metamorphosis  is  the  universal  law,  exemplified  throughout 
the  Heavens  and  on  the  Earth :  especially  throughout  the  organic 
world ;  and  above  all  in  the  animal  division  of  it.  No  creature, 
save  the  simplest  and  most  minute,  commences  its  existence  in  a 
form  like  that  which  it  eventually  assumes ;  and  in  most  cases  the 
unlikeness  is  great — so  great  that  kinship  between  the  first  and 
the  last  forms  would  be  incredible  were  it  not  daily  demonstrated 
in  every  ]K)ultry-yard  and  every  garden.  More  than  this  is  true. 
The  changes  of  form  are  often  several :  each  of  them  being  an 
apparently  complete  transformation — egg,  larva,  pupa,  imago,  for 
example.  And  this  universal  metamorrihosis,  displayed  alike  in 
the  d^elopment  of  a  planet  and  of  every  seed  which  germinati-s 
on  its  surface,  holds  also  of  societies,  whether  taken  as  wholes  or 
in  their  separate  institutions.  No  one  of  them  ends  as  it  begins; 
and  the  difference  between  its  original  structure  and  its  ultimate 
structure  is  such  that,  at  the  outset,  change  of  the  one  into  the 
other  would  have  seemed  incredible.  In  the  rudest  trilie  the  chief, 
obeyed  as  leader  in  war,  loses  his  distinctive  position  when  the 
fighting  is  over ;  and  even  where  continued  warfare  has  produced 
permanent  chieftainship,  the  chief,  building  his  own  hut,  getting 
his  own  food,  making  his  own  implements,  differs  from  other* 
only  by  his  predominant  influence.  There  is  no  sign  that  in 
course  of  time,  by  conquests  and  nnions  of  tribes,  and  consolidfr 
tions  of  clusters  so  formed  with  other  such  clusters,  ui    '"  'm 

has  been  produced,  Wiwt<ivi\!ii\.  QiV\^vvb.W  from  the  prini  iof, 
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le  who,  aa  czar  or  emperor,  surrounded  witli  pomp  and  cere- 
mony, has  despotic  power  over  scores  of  millions,  exercised 
through  hundreds  of  thousands  of  soldiers  and  hundreds  of  thou- 
sands of  officials.  When  the  early  Christian  missionaries,  having 
humble  externals  and  passing  self-denying  lives,  spread  over 
pagan  Europe,  preaching  forgiveness  of  injuries  and  the  re- 
turning of  good  for  evil,  no  cue  dreamt  that  in  course  of  time 
their  representatives  would  form  a  vast  hierarchy,  possessing 
everywhere  a  large  part  of  the  land,  distinguished  by  the  haughti- 
ness of  its  members  grade  above  grade,  ruled  by  military  bishops 
who  led  their  retainers  to  battle,  and  headed  by  a  pope  exercising 
supreme  power  over  kings.  So,  too,  has  it  been  with  that  very 
industrial  system  which  many  are  now  so  eager  to  replace.  In  its 
original  form  there  was  no  prophecy  of  the  factory  system  or 
kindred  organizations  of  workers.  Differing  from  them  only 
as  being  the  head  of  his  house,  the  master  worked  along  with 
his  apprentices  and  a  journeyman  or  two,  sharing  with  them 
his  table  and  accommodation,  and  himself  selling  their  joint 
produce.  Only  with  industrial  growth  did  there  come  employ- 
ment of  a  larger  number  of  assistants  and  a  relinquishment, 
on  the  part  of  the  master,  of  all  other  business  than  that  of  super- 
intendence. And  only  in  the  course  of  recent  times  did  there 
evolve  the  organizations  under  which  the  labors  of  hundreds  and 
thousands  of  men  receiving  wages,  are  regulated  by  various 
orders  of  paid  officials  under  a  single  or  multiple  head.  These 
originally  small,  semi-socialistic,  groups  of  producers,  like  the 
compound  families  or  house-communities  of  early  ages,  slowly 
dissolved  because  they  could  not  hold  their  ground:  the  larger 
establishments,  with  better  subdiWsion  of  labor,  succeeded  be- 
cause they  ministered  to  the  wants  of  society  more  effectually. 
But  we  need  not  go  back  through  the  centuries  to  trace  transfor- 
mations sufficiently  great  and  unexpected.  On  the  day  when 
j£30,000  a  year  in  aid  of  education  was  voted  as  an  experiment, 
the  name  of  idiot  would  have  been  given  to  an  opponent  who 
prophesied  that  in  fifty  years  the  sum  spent  through  imperial 
taxes  and  local  rates  would  amount  to  £10,000,000,  or  who  said 
that  the  aid  to  education  would  be  followed  by  aids  to  feeding 
and  clothing,  or  who  said  that  parents  and  children,  alike  de- 
prived of  all  option,  would,  even  if  starving,  be  compelled  by  fine 
or  imprisonment  to  conform,  and  receive  that  which,  with  papal 
■  assumption,  the  State  calls  education.  No  one,  I  say,  would  have 
,  dreamt  that  out  of  so  innocent-looking  a  germ  would  have  so 
I  quickly  evolved  this  tyrannical  system,  tamely  submitted  to  by 
people  who  fancy  themselves  free. 

Thus  in  social  arrangements,  as  in  all  other  things,  chaiv?,©  \& 
inevitable.    It  is  foolish  to  suppose  that  iie"W  \Wft\\\.uV\owft*«i'v-"Q.'^, 
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win  long  retain  the  character  given  them  by  those  •who  set  tb« 
up.  Rapidly  or  slowly  they  wiU  be  transformed  into  institntia 
unlike  those  intended — so  unlike  as  even  to  be  unrecognizable  1 
thoir  devisors.  And  what,  in  the  case  before  us,  will  be  the  met 
morphosis  ?  The  answer  pointed  to  by  instances  above  giv( 
and  warranted  by  various  analogies,  is  manifest. 

A  cardinal  trait  in  all  advancing  organization  is  the  develo 
mont  of  the  regulative  apparatus.    If  the  parts  of  a  whole  are 
act  together,  there  must  be  appliances  by  which  their  actions  a 
directed ;   and  in  proportion  as  the  whole  is  large  and  comple 
and  has  many  requirements  to  be  met  by  many  a^ncies,  tl 
directive  apparatus  must  be  extensive,  elaborate,  and  powerfu 
That  it  is  thus  with  individual  organisms  nee<l8  no  saying ;  an 
that  it  must  be  thus  with  social  organisms  is  obvious.    Beyon 
the  regulative  apparatus  such  as  in  our  own  society  is  required  fc 
carrying  on  national  defense  and  maintaining  public  order  an 
personal  safety,  there  must,  under  the  regime  of  socialism,  be  ( 
regulative  apparatus  everywhere  controlling  all  kinds  of  prodiK 
tion  and  distribution,  and  everywhere  apportioning  the  shares  a 
products  of  each  kind  required  for  each  locality,  each  workinj 
establishment,  each  individual.    Under  our  existing  voluntar 
co-operation,  with  its  free  contracts  and  its  competition,  prodno 
tion  and  distribution  need  no  official  oversight.     Demand  an* 
supply,  and  the  desire  of  each  man  to  gain  a  living  by  supplyinj 
the  needs  of  his  fellows,  spontaneously  evolve   that  wonderfu 
system  whereby  a  great  city  has  its  food  daily  brought  round  td 
all  doors  or  stored  at  adjacent  shops;  has  clothing  for  its  citi 
zens  everywhere  at  hand  in  multitudinous   varieties;  has  iti 
houses  an(l  furniture  and  fuel  ready  made  or  stocked  in  eoclj 
locality  ;  and  has  mental  pabulum  from  halfpenny  papers,  hourly 
hawked  round,  to  weekly  shoals  of  novels,  and  less  abundant 
books  of  instruction,  furnished  without  stint  for  small  payment* 
And  throughout  the  kingdom,  production  as  well  as  distributioa 
is  similai'ly  carried  on  with  the  smallest  amount  of  superintend 
ence  which  proves  efficient ;  while  the  quantities  of  the  numerou* 
commodities  required  daily  in  each  locality  are  adjusted  withnnfr 
any  other  agency  than  the  pursuit  of  profit.    Suppose  now  that 
this  industrial  regime  of  willinghood,  actmg  spontaneously,  ii 
replaced  by  a  regime  of  industrial  obedience,  enforced  by  pnblio 
officials.     Imagine  the  vast  administration  required  for  that  dis- 
tribution of  all  commodities  to  all  people  in  every  city,  town,  awl 
village,  which  is  now  efiEected  by  traders  1    Imagine,  again,  tba 
still  more  vast  administration  required  for  doing  all  that  farmers, 
manufacturers,  and  merchants  do ;  having  not  only  its  various 
orders  of  local  superintendents,  but  its  sub-centers  and  chief 
centers  needed  iox  o.\>\)OT\Aoxs:va%'OaaQjia.utitie8  of  each  thiug  eveiy- 
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where  needed,  and  the  adjustment  of  them  to  the  requisite  times. 
Then  add  the  staflfs  wanted  for  working  mines,  railways,  roads, 
canals ;  the  staffs  required  for  conducting  the  importing  and  ex- 
porting businesses  and  the  administration  of  mercantile  shipping; 
the  staffs  required  for  supplying  towns  not  only  with  water  and 
gas  but  with  locomotion  by  tramways,  omnibuses,  and  other 
vehicles,  and  for  the  distribution  of  power,  electric  and  other. 
Join  with  these  the  existing  postal,  telegraphic,  and  telephonic 
administrations ;  and  finally  those  of  the  police  and  army,  by 
which  the  dictates  of  this  immense  consolidated  regulative  system 
are  to  be  everywhere  enforced.  Imagine  all  this  and  tlien  ask 
what  will  be  the  position  of  the  actual  workers !  Already  on  the 
continent,  where  governmental  organizations  are  more  elaborate 
and  coercive  than  here,  there  are  chronic  complaints  of  the 
tyranny  of  bureaucracies — the  hauteur  and  brutality  of  their 
members.  What  will  these  become  when  not  only  the  more 
public  actions  of  citizens  are  controlled,  but  there  is  added  this 
far  more  extensive  control  of  all  their  respective  daily  duties  ? 
What  will  happen  when  the  various  divisions  of  this  vast  army 
of  officials,  united  by  interests  common  to  officialism — the  inter- 
ests of  the  regulators  versus  those  of  the  regulated — have  at  their 
command  whatever  force  is  needful  to  sujipresa  insubordination 
and  act  as  "  saviors  of  society "  ?  Where  wUl  bo  the  actual 
diggers  and  miners  and  smelters  and  weavers,  when  those  who 
order  and  superintend,  everywhere  arranged  class  above  class, 
have  come,  after  some  generations,  to  intermarry  with  those  of 
kiudre<l  grades,  under  feelings  such  as  are  operative  in  existing 
classes ;  and  when  there  have  been  so  produced  a  series  of  castes 
rising  in  superiority ;  and  when  all  these,  having  everything  in 
theii-  own  power,  have  arranged  modes  of  living  for  their  own 
advantage :  eventually  fonning  a  now  aristocracy  far  more  elab- 
orate and  better  organized  than  the  old  ?  How  will  the  indi- 
vidual worker  fare  if  he  is  dissatisfied  with  his  treatment — thinks 
that  he  has  not  an  adequate  share  of  the  products,  or  has  more 
to  do  than  can  rightly  be  demanded,  or  wishes  to  undertake 
a  function  for  which  he  feels  himself  fitted  but  which  is  not 
thought  proper  for  him  by  his  superiors,  or  desires  to  make 
an  independent  career  for  himself  ?  This  dissatisfied  unit 
in  the  immense  machine  will  be  told  ha  must  submit  or 
go.  The  mUdest  penalty  for  disobedience  will  be  industrial  ex- 
communication. And  if  an  international  organization  of  labor 
is  formed  as  proposed,  exclusion  in  one  country  will  mean 
exclusion  in  all  others — industrial  excommunication  will  mean 
Btarvation. 

That  things  must  take  this  course  is  a  conclusion  reached  not 
y  deduction  only,  nor  only  by  induction  from  Wiose  exAjen.wckJi^'a^ 


?3» 


port  th»< 


Oaij 


,Un,i 


rBirny  bodj'.  Hot  it  it 
inginfii  madlmwiagQim 
TxmimVtoaoa.    btka 

icy  pnrsaed,  habitaall;- yidd  totbe 
^  ihtjeaa  not  noede  vikhont 
vofknen,  «od  often,  loaii^  all  «■''——  ef 
eaah.    We  are  abawn,  too,  br  the  late 


Utej 


ctwvA- 
at  heart-tkfl 
•&• 
£rom  iiMpoI' 
th«y  kawflclvp. 
ef  tUrfcOoir- 

thai  ainadjia 


tJw  general  orgamtation  of  Trades  Umons  so  recently  fonaed, 
fhera  are  eocaplainta  of  **  vire-paDera  "  and  **  boaeea  **  and  **  poiaa* 
Mat  oflJeiaU."  If,  then,  this  sapcenuKy  of  the  zepilatora  is  seen 
in  Imdles  of  quite  modem  cnigin,  formed  of  men  who  hare,  in 
many  of  the  caaes  instanced,  unhindered  powers  of  asserting  their 
independence,  what  will  the  sopremacy  of  the  regulators  be- 
come in  long  •  established  bodies,  in  bodies  which  hare  grown 
vast  and  highly  organized,  apd  in  bodies  which,  instead  of  con- 
trolling only  a  small  part  of  the  nnifs  life,  control  the  whole  of 
his  life  ? 

Again  there  will  come  the  rejoinder — "  We  shall  gnsrd 
ai;fain«t  all  that.  Everybody  will  be  educated;  and  all,  with 
their  eyes  constantly  open  to  the  abuse  of  power,  will  be  quick  to 
prevent  it."  The  worth  of  these  expectations  would  be  sm»ll 
<iven  could  wo  not  identify  the  causes  which  will  bring  disap- 
pointment; for  in  human  affairs  the  most  promising  schemes  go 
wrong  in  ways  which  no  one  anticipated.  But  in  this  case  the 
going  wrong  will  be  necessitated  by  causes  which  are  conspion- 
oua,  Tlie  working  of  institutions  is  determined  by  men's  char- 
lU'ters;  and  the  existing  defects  in  their  characters  will  inevitably 
bring  about  t\io  reawWa  BkOoN^  m^\taled.    There  is  no  adcquat« 
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lowment  of  those  sentiments  required  to  prevent  the  growth  of 
spotic  bureaucracy. 

re  it  needful  to  dwell  on  indirect  evidence,  much  might  be 
>f  that  furnished  by  the  behavior  of  the  ao-called  Liberal 
party  which,  relinquishing  the  original  conception  of  a 
ier  fts  a  mouthpiece  for  a  known  and  accepted  policy,  thinks 
bound  to  accept  a  policy  which  its  leader  springs  upou  it 
thout  consent  or  warning — a  party  so  utterly  without  the  feel- 
and  idea  iniplic<l  by  liberalism,  as  not  to  resent  this  tram- 
on  the  right  of  private  judgment  which  constitutes  the  root 
liberalism — nay,  a  party  which  vilifies  as  renegade  liberals, 
aae  of  its  members  who  refuse  to  surrender  their  independence  I 
It  without  occupying  space  with  indirect  proofs  that  the  mass 
men  have  not  the  natures  required  to  check  the  development 
tjTaunical  officialism,  it  will  suffice  to  contemplate  the  direct 
jfs  furnished  by  those  classes  among  whom  the  socialistic  idea 
predominates,  and  who  think  themselves  most  interested  in 
propagating  it — the  operative  classes.     These  would  constitute 
the  great  body  of  socialistic  organization,  and  their  characters 
' '   '  i"rmine  its  nature.    What,  then,  are  their  characters  as 
.in  such  organizations  as  they  have  already  formed  ? 
Instead  of  the  selfishness  of  the  employing  classes  and  tlie 
''-'  -      .;  of  competition,  we  are  to  have  the  unselfishness  of  a 
-.ling  system.    How  far  is  this  unselfishness  now  shown 
the  liehavior  of  workingmen  to  one  another  ?    What  shall  we 
to  the  rules  limiting  the  numbers  of  new  hands  admitted  into 
sh  trjMle,  or  to  the  rules  which  hinder  ascent   from   inferior 
^^Sasses  of  wurkera  to  superior  classes  ?    One  does  not  see  in  such 
»tions  any  of  that  altruism  by  which  socialism  is  to  be  per- 
iod.   Contrariwise,  one  sees  a  pursuit  of  private  interests  no 
than  among  tradt>rs.    Hence,  unless  wo  suppose  that 
ires  will  be  suddenly  exalted,  we  must  conclude  that 
pnreuit  of  private  interests  will  sway  the  doings  of  all  the 
i.sses  in  a  socialistic  society. 

ive  disregarfl  of  others'  claims  goes  active  encroach- 

Bnt  on  them.    "  Be  one  of  us  or  we  will  cut  off  your  means  of 

ig,"  is  the  usual  threat  of  each  Trades  Union  to  outsiders  of 

tsame  trade.    While  their  members  insist  on  their  own  free- 
i  to  combine  and  fix  the  rates  at  which  they  will  work  (as  they 
perfectly  justified  in  doing),  the  freedom  of  those  who  disa- 
}  with  them  is  not  only  denied  but  the  assertion  of  it  is  treated 
as  a  crime.    Individuals  who  maintain  their  rights  to  make  their 
contracts  are  vilified  as  "  blacklegs  "  and  "  traitors,"  and 
with  violence  which  would  be  merciless  were  there  no  legal 
ies  and  no  police.    Along  with  this  trampling  on  the  liber- 
meu  of  their  own  class,  there  goes  peremptory  dictation  to 
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ts  of  '        '  ^  rs,  they  constitute  the  whole  community, 
by  a  c< '  'J  system  of  such  regulators,  when  fauc- 

es of  all  orders,  including  those  who  officer  the  press,  form 
the  regulative  organization;  and  when  the  law  is  both 
tw!  nnd  administered  by  this  regulative  organization  ?    The 
fanatical  a«lherents  of  a  social  theory  are  capable  of  taking  any 
easures,  no  matter  how  extreme,  for  carrying  out  their  views : 
jlding,  like  the  merciless  priesthoods  of  past  times,  that  the  end 
the  means.     And  when  a  general  socialistic  organization 
en  GMtablishod,  the  vast,  ramified,  and  consolidated  body  of 
who  direct  its  activities,  using  without  check  whatever  co- 
lon seems   to  them   needful   in  the  interests  of  the  system 
ich  will  practically  become  their  own  interests)^  will  have  no 
itation  in  imposing  their  rigorous  rule  over  the  entire  lives  of 
'    :il  workers;  until,  eventually,  there  is  developed  an  offi- 
iTchy,  with  its  various  grades,  exercising  a  tyranny  more 
tic  aud  more  terrible  than  any  which  the  world  has  seen. 
Let  mo  again  repudiate  an  erroneous  inference.    Any  one  who 
that  the  foregoing  argument  implies  contentment  with 
ngs  as  tlioy  are,  makes  a  profound  mistake.    The  present  social 
\b  transitioual,  as  past  social  states  have  been  transitional, 
here  will,  I  hope  and  believe,  come  a  future  social  state  differing 
much  from  the  present  as  the  present  differs  from  the  past 
th  its  mailed  barons  and  defenseless  serfs.    In  Social  Statics,  as 
ell  as  in  The  Study  of  Sociology  and  in  Political  Institutions,  is 
ri  the  desire  for  an  organization  more  conducive  to 
h;  .  ,       -s  of  men  at  large  than  that  which  exists.    My  oppo- 
tion  to  socialism  results  from  the  belief  that  it  would  stop  the 
to  such  a  higher  state  and  bring  back  a  lower  state. 
:   but  the  alow  modification  of    human   nature  by  the 
sciplino  of  social  life,  can  produce  permanently  advantageous 
fhanges. 

A  fundamentjil  error  pervading  the  thinking  of  nearly  all 
parties,  political  and  social,  is  that  evils  admit  of  immediate 
and  ra»lical  remedies.  "  If  you  will  but  do  this,  the  mischief 
will  be  prevented."  "  Adopt  my  plan  and  the  suffering  will 
r."  "  The  corruption  will  unquestionably  be  cured  by 
,g  this  measure."  Everywhere  one  meets  with  beliefs, 
or  implied,  of  these  kinds.  They  are  all  ill-founded, 
possible  to  remove  caasos  which  intensify  the  evils ;  it  is 
ble  to  change  the  evils  from  one  form  into  another ;  and  it  is 
poMible,  and  very  common,  to  exacerbate  the  evils  by  the  efforts 
mado  to  prevent  them ;  but  anything  like  immediate  cure  is  im- 
ible.  In  the  course  of  thousands  of  years  mankind  have,  by 
nlttplication,  been  forced  out  of  that  original  savage  state  in 
hich  small  numbers  supported  themiielyes  on  wild  food,  into  the 
rot.  zzzTm. — 50 
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civilized  state  in  which  the  food  required  for  supporting  great 
numbers  can  be  got  only  by  continuous  labor.  The  nature  re- 
quired for  this  last  mode  of  life  is  widely  different  from  the  nature 
required  for  the  first ;  and  long-continued  pains  have  to  be  passed 
through  in  remolding  the  one  into  the  other.  Misery  has  neces- 
sarily to  be  borne  by  a  constitution  out  of  harmony  with  its  con- 
ditions ;  and  a  constitution  inherited  from  primitive  men  is  out 
of  harmony  with  the  conditions  imposed  on  existing  men.  Hence 
it  is  impossible  to  establish  forthwith  a  satisfactory  social  state. 
No  such  nature  as  tliat  which  has  filled  Europe  with  millions  of 
armed  men,  here  eager  for  conquest  and  there  for  revenge — no 
such  nature  as  that  which  prompts  the  nations  called  Christian  to 
vie  with  one  another  in  filibustering  expeditions  all  over  the 
world,  regardless  of  the  claims  of  aborigines,  while  their  tens  of 
thousands  of  priests  of  the  religion  of  love  look  on  approvingly— 
no  such  nature  as  that  which,  in  dealing  with  weaker  races,  goes 
beyond  the  primitive  rule  of  life  for  life,  and  for  one  life  takes 
many  lives — no  such  nature,  I  say,  can,  by  any  device,  be  framed 
into  a  harmonious  community.  The  root  of  all  well-ordered  social 
action  is  a  sentiment  of  justice,  which  at  once  insists  on  personal 
freedom  and  is  solicitous  for  the  like  freedom  of  others  ;  and  there 
at  present  exists  but  a  very  inadequate  amount  of  this  sentiment 

Hence  the  need  for  further  long  continuance  of  a  social  dis- 
cipline which  requires  each  man  to  carry  on  his  activities  with 
due  regard  to  the  like  claims  of  others  to  carry  on  their  activities; 
and  which,  while  it  insists  that  he  shall  have  all  the  benefits  his 
conduct  naturally  brings,  insists  also  that  he  shall  not  saddle  on 
others  the  evils  his  conduct  naturally  brings :  unless  they  freely 
undertake  to  bear  them.  And  hence  the  belief  that  endeavors  to 
elude  this  discipline  will  not  only  fail,  but  will  bring  worse  evils 
than  those  to  be  escaped. 

It  is  not,  then,  chiefly  in  the  interests  of  the  employing  claaaes 
that  socialism  is  to  be  resisted,  but  much  more  in  the  interests  of 
the  employed  classes.  In  one  way  or  other  production  must  be 
regulated ;  and  the  regulators,  in  the  nature  of  things,  must  al- 
ways be  a  small  class  as  compared  with  the  actual  producers.  Un- 
der voluntary  co-operation  as  at  present  carried  on,  the  regulators, 
pursuing  their  personal  interests,  take  as  large  a  share  of  the 
produce  as  they  can  get ;  but,  as  we  are  daily  shown  by  Trades- 
Union  successes,  are  restrained  in  the  selfish  pursuit  of  their  end*. 
Under  that  compulsory  co-operation  which  socialism  wouM  neces- 
sitate, the  regulators,  pursuing  their  personal  interests  with  no 
less  selfishness,  could  not  be  met  by  the  combined  resistance  of 
free  workers  ;  and  their  power,  unchecked  as  now  by  refusals  to 
work  save  oiv  ptesctibed  terms,  would  grow  and  ramify  and  con- 
solidate till  ifbecama  vctews'tMa.  Tsia  >i5AMsva.te  result,  aa  I  have 
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iolnte<i  '  ~t  be  a  socit'ty  like  that  of  ancient  Peru, 

to  con!       _        ',  in  which  the  mass  of  the  people,  elabo- 

y  re^mentetl  in  groups  of  10,  50, 100,  600,  and  \fiOO,  ruled  by 

rs  of  correaponding  grades,  and  tied  to  their  districts,  wore 

anperintendefl  in  their  private  lives  as  well  as  in  their  industries, 

,d  toiled  hopelessly  for  the  support  of  the  governmental  organi- 

zatioQ. 


A  BRIEF  HISTORY  OF  THE  OHIO  RIVER 

Bt  P>or.  JOSEPH  E*.  JAtfES,  H.  Bo. 


|P|T^AR  up  in  one  of  the  wildest  regions  of  eastern  North  Amer- 

-1-     ica  rise  most  of  the  streams  which  form  the  Ohio  River. 

^^These  streams  are  separated  from  the  head-waters  of  the  Potomac 

^■by  a  spur  of  the  Appalachian  Mountains  only  a  few  miles  wide. 

^nrhia  region,  in  Randolph  County,  West  Virginia,  was  called,  many 

^■years  ago,  and,  for  aught  I  can  say  to  the  contrary,  may  still  bo 

^luiown  as  "Canaan."     It  is  a  wild,  undeveloped  tract  of  thou- 

■ands  of  acres,  with  many  doer  and  bears ;  surrounded  by  rugged 

monntain.i,  abounding  in  leaping  trout-streams,  and  full  of  laurel 

brake*  impenetrable  alike  to  man  and  beast.    "Within  these  pre- 

■cincta  nro  the  sources  of  one  of  the  great  rivers  of  the  continent. 

1^      The  picturesque  birth  of  the  Ohio  River  is  a  fitting  prelude  to 

ita  romantic  history.    Its  physical  history  is  almost  that  of  the 

continent,  for  its  birth  dates  back  to  a  time  when  a  large  part 

I  of  eastern  North  America  rose  for  the  Inst  time  above  the  sur- 
face of  the  sea.    Centuries  ago  its  valley  was  the  home  of  the 
Lairy  mammoth  and  the  lordly  mastodon.    In  later  times  it  saw 
the  bison  in  countless  herds  reflected  in  its  waters.    The  mound- 
builders  have  left  some  of  their  most  wonderful  works  within  tho 
>      '"    ^  of  its  valley.    Later  still,  its  hills  have  re-echoed  tho 
ind  battle-cries  of  Indian  and  of  white ;  and  now  the  hum 
of  industry  and  the  homes  of  civilized  man  fill  its  valley  from 
[end  to  end.    "  La  belle  rivibre "  it  still  remains,  and  to  this  it 
ight  add  another  epithet,  "La  m^chante  rivifcro"  (or  the  way- 
river),  because  of  its  astonishing  variations  in  volume  of 
er. 

Tbe  Ohio  River  proper  results  from  the  union  of  two  streams 

the  western  portion  of  Pennsylvania.    One  of  these — tho  Mo- 

longahela — rises  in  that  "  Canaan  "  already  referred  to,  and  is  in 

it4t  turn  formed  of  two  branches,  the  Cheat  and  the  Tygart's  Val- 

TT      ■'"'  These  are  formed  again  of  minor  streams,  whose  ulti- 

■s  lie  along  the  back-bone  or  high  ridge  which  sepa- 

ites  the  sources  of  the  rivers  of  tbe  Atlantic  coa.st  from  those  of 

tie  Mississippi  Valley.   Tho  Cheat  is  a  wild  and  romantic  stream. 


^^^SUg^ 
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particularly  at  its  head-waters,  where  it  tur'  '   '     "  •  "  "'  '^  " 
rocks  iu  the  wild  and  reckless  exuboranco  < 
with  trout,  and  furnisbos  scenery  woll  worthy  tho  itttimltuo  i 
artist  or  student  of  nature. 

The  Monong»iheIa  itself  has  become  somuwhat  oolcbrated  | 
late  years,  because  of  certain  terraces  f  :,s' 

history  of  which  has  been  the  source  ot  ^      . iat 

They  are  found  in  the  vicinity  of  Morgantowu,  W.  Va.,  and 

composed  of  silt,  clay,  and  loam,  with  a  !• 

plant  remains  scattered  throughout  their  exi 

70  to  275  feet  above  low  water  in  the  river,  hat  have  an 

mate  elevation  of  from  1,045  to  l,0f.5  feet  aV  -  ^  '        ^ 

produced  by  the  action  of  water,  they  ar- 

from  the  present  stream  to  have  been  formed  bj 

least  in  its  present  condition.    An  explanation  of  tht...  wwjji 

be  suggested  later  on  iu  the  course  of  this  arlirli^ 

The  other  branch,  which  unites  with  tb'      ' 
Allpghany,    This  takes  its  rise  in  the  nortli 
sylvania,  enters  New  York  State  for  a  shor' 
again,  and  joins  its  sister  stream  at  Pit' 

a  mountainous  country,  but  in  a  region      _  , 

there  is  every  reason  to  believe  at  one  time  in  its  existenre  it ' 
tributary  to  Lake  Erie  instt>ad  of  to  <'        '  '    '    -or 

hundred  miles  long,  and  is  navigable  f I' 1  •  li 

dred  and  fifty  miles  from  its  mouth.    It  flows  tbrongh  the 
oil  and  gas  region  of  Pennsylvania,  a  region  which  gave 
world  over  150,0iX),000  barrels  of  petroleum.    It  is  from  he 
that  has  come  the  gaseous  fuel  which  has  changed  Pit 
from  the  smokiest  city  of  the  Nation  into     • '    ■  •  • 
Pittsburg,  besides  being  a  great  manufttctnr 
ing-point  for  the  groat  coal  fleets  that  s; 

nati,  Louisville,  and  hundreds  of  others  

the  mines  of  Pennsylvania.    From  this  i»oinl 
River  proper.    Wo  may  glance  now  at  it 
the  vicissitudes  through  which  it  has  p. 
present  time. 

The  actual  birth  of  the  Ohio  Ri\ 
Carboniferous  or  Cojil  era,  iitid  Ih'  '     '.i 

lachian  chain  of  looantaiiu.    Pr«vioiw  to  that  time  the  roant 
through  which  the  ri\  "         '  •'      ^ 

ocean,  and  in  places  w:i 

waa  elovatjsd  abovo  the  sea-levol,  the  «1;  m  of  the" 

ley  was  ost.i' '■  '     '     ■  '  "     —    '  — '  — 

All  str- 
phases,  which  < 


~u-. 


!l:ir<:N  iif   tlriiir   ,-,, 
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its,  leaping  from  Ifd^tr  tu  IfdHt",  or  dashing  round  and  over 
masses  of  rock  in  tlu-ir  wild  mountnin  homes.  Lower  down  the 
furrent  slackens,  some  of  the  impetuosity  is  lost, but  it  still  glides 
swiftly  over  its  rocky  bed.  Still  lower  down  the  current  becomes 
slower,  the  stream  broadens  out,  and  the  bed  loses  its  rocky  and 


i>KAL  View  or  jm  Old  DHeLAciATKD  Cooit- 

TRY,    SIIOWtNO    THE    FORU    ASSDJIEn    BT   THE 
EUIMENCKS    WIltH    Er'ISION  UAH  PROOEEHEri 

TO  A  GREAT  ixTiNT.     (United  Sut<>8  Ueu- 
lof^cal  Survey.)    (Chotnbedin.) 


A  CoDSTBT,  nt  <jO!rr«A«T  with  THm  AiHAoarr 

FlaURE,  IN  WHICH    TIIZ    DUAINAUB    HAS   BKEH 

iimrRBEH   BY  Glacial  DErcwiTa,  ahh  the 

STKEAUe  ARK  BKOINXINO  TO  WEAJt  NEW  CUAH- 

HELs.    (Cliomberlin.) 


rugged  character ;  while  as  tlie  mouth  is  approached  tbe  current 
becomes  sluggish,  broad  Imttoras  njipHar,  a  greater  width  to  the 
stream  is  apjiarent,  and  all  signs  jioint  to  the  end  of  its  career- 
As  with  the  cour.se  of  a  river,  so  with  its  life.  In  early  days,  be- 
fore tlie  channel  is  well  defined,  it  is  a  foaming  torrent.  Later  on 
it  smooths  its  bed  and  becomes  more  staldu  in  position.  As  years 
and  centuries  pass  away,  the  rougher  places  are  leveled,  and  the 
stream  then  flows  placidly  in  its  cour.se  over  its  well-worn,  often 
deeply  excavated  channel.  The  Ohio  has  reached  this  last  stage 
in  its  history,  for  at  only  a  single  place  in  all  its  course  from 
Pittsburg  to  its  mouth  does  its  channel  show  signs  of  a  rocky 
character.  The  reason  for  this  single  exception  will  soon  become 
clear. 

An  examination  of  the  geological  stnicture  of  tlie  country 
through  which  the  Ohio  flows  shows  none  but  the  extreme  end  of 
the  valley  to  be  of  ]nU'r  age  than  the  Carboniferous.  Portions  are, 
indeed,  far  okler ;  but  the  area  covered  by  these,  though  perhaj)8 
extensive  enough  to  allow  the  development  of  some  s'jftlevsv  «^"v- 
drainage,  was  never  large  enougli  to  deveV>v  ^  slTewrev  <^1  w>vo3 


L 
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great  size.    None  of  the  tributaries  of  tlie  riv©r,  either  frnati 
north  or  the  south,  flow  thryugh  regiuiis  more  rvc^riit  thau 

Carboniferous,  •with  the  excejition  of  the  lower  i 

itself  iuul  of  the  Tennessee,  wliicli  bonier  on  the  '  j 

l«)west  formation  in  the  valley  is  the  Cincinnati,  irhivU  i*  j 

touched  at  a  siuf^lp  point,  and  only  for  a  short  distance, 

twenty  mili-s  almve  the  city. 

It  may  l>e  stated,  then,  that  since  tlie  cli>se  off 
time  the  river  has  flowed  mainly  in  tho  same  chaniM  ..     ■  ■ 
antif|uity  of  the  ri%-er  is  thus  easily  established,  and  the  ex 
of  the  wide  valley,  with  its  broad  bottom  lands,  is  n<iul: 
counted  for.    The  story  of  the  river  during  the  long  pv 
pre-glaeial  time  woidd  bo  simple.    Forages  its  wsU'Ts  wen*  pm 
ably  jiouri'd  directly  into  the  Gulf  of  Mexieo,  an  arm  of  whi 
extendeil  northward  into  the  continent  at  le-ast  as  for  an  the  pi 
ent  site  of  Cairo,  Illinois.    In  later  time  the  MisHissippj-XliAstn 
began  the  fitrmation  fif  a  delta,  whioh,  gradually  extemlii 
left  the  Ohio  a   tributary   merely  of  the    inigbty   "  Fat 
Waters."    As  ages  pussetl  away  it  smoothed  \\»  nwky  bed, 
cut  deejier  ami  deeper  between  the  hills,  until  at  '         ' 
time  in  the  history  of  the  etirth  which  man  ha- 
cial  period."    It  was  an  age  of  intense  cold — when  a  inuutio 
and  snow  covered  all  the  New  England  States,  New  York. 
Pennsylvania,  of  Ohio,  nf  Indiana,  and    Illinoiic.  and  lit 
tended  northwestward  to  Dakota  and  the  Rocky  Mi>iuitjiin  rvgi< 
Wlien  the  period  was  at  its  height,  and  the  m.iximur    ''■■•  •' 
ice-sh)^t  had  been  reached,  the  C(mrse  of  the  tUiio  1 
seriously  affected. 

Prof-s.  G.  F.  Wright  and  H.  Carvill  Liwitt,  Mr.  Wa-— 
ham  and  others,  have  shown  that,  at  the  iK>rio«l  of  Jb' 
extension  of  the  ice.  a  portion  of  it  crossed  the  Ohio  Riv.r 
vicinity  of  Cincinnati,  and  extended  southward  fur  mnw 
into  Kentucky.    The  course  of  the  river  as  it  now  fjtiet* 
blocked  for  a  distance  of  probably  fifty  mih 
Pleasant,  twenty  miles  above  Ciixboi'iti.  t<.  : 
Mijuni,  thirty  miles  below. 

Investigations  ijito  the  t- 
ntgion  about  Cinciimati  re\' 
nel  of  the  Ohio  which  divided  into  two  branchea.*    One  wn* 
the  eastern,  the  other  on  the  wesfeni  side  of   ' 
united  just  north  of  the  city  and  continued 
five  miles.    Here  the  old  stream  was  joined  by  what  i«  now  i\ 
Big  Miami,  and  the  united  rivers  th-^  * •  1  southwestwa 


*  Hee  «  imiivr  Ity  the  writer  in  tlid  Jouruiil  of  ilif  Cfiuiiiualt  Hut3«l;  Ul  Vanirel 
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fii  till'  present  channel  of  the  Oliiu  near  Lawronoeburg,  In- 

At  the  present  time  the  Ohio  passes  by  the  city  of  Cincinnati 
a«l  follows  a  channel  cut  between  the  hills  at  a  more  recent 
pricKl  tlian  the  grenter  portion  of  its  bed.  At  the  time  of  the  ex- 
loncf  of  the  old  valley  extending  north  from  Cincinnati,  a  bar- 
&r  of  land  extended  across  from  Oliio  to  Kentucky  and  barred 

:  way  of  the  river  to  the  west.    This  was  cut  down  probsibly 


1^1   CINCINNATI  and  Vicinity 

ANCtCMT  CMANMk.  Of  TMf 

OHIO  RIVER. 

OManLto  »•<«•  xu»%  m  ot>3t(w»  p>^ 
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»t  the  time  the  country  was  occupied  by  the  glaciers,  and  as  a 
lit  we  find  in  the  present  bed  of  the  stream  immense  banks 
coarse  gravel  alternately  on  the  Kentucky  and  on  the  Ohio 
io  for  some  miles  below  Cincinnati,  while  near  the  mouth  of 
Big  Miami  is  another  immense  deposit  which  resulted  from 
melting  of  the  glaciers  .is  they  n-tired  northward  up  that 
llejr. 

The  con.^efpiences  of  the  stoppage  of  the  current  of  the  river 
V  jilainly  seen.  The  glaciers  creeping  down  from  the  north 
>nld  naturally  follow  the  old  channel  of  the  river  and  prevent 
I  egress  t«  the  north,  so  it  was  probably  during  the  on-coming 


mm 
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of  tUo  glaciers  tiiat  the  river  bi>gan  the  task  of  cntting  a 
ohaunol  lor  itself — the  one  it  now  occupies;   but  when  the 
reached  and  crossed  the  channel  and  entered  KtmtDi'ky,  thu  ]« 


niii'Ie  imw  way  was  likewise  oJistructoil,   As  n  ri-''"  *'■■  ■ 

higher  and  higher,  hackinjf  farther  and  farther 

its  estimated  ilepth  varied  from  throe  huudrvJ  to  wx  itundr 


A  BRIEF  HISTORY  OF  THE  OHIO  RIVER. 


745 


The  investigation  of  this  matter  was  made  the  subject  of  a  special 
paper  by  Prof.  E.  W.  Claypole,  and  from  his  pamphlet  we  glean 
some  interesting  facts. 

Lake  Ohio,  as  this  body  of  water  produced  by  the  ice-dam  was 
called,  extended  four  hundred  miles  up  the  valley  and  was  in 
places  two  hundred  miles  broad.  Its  waters  covered  the  present 
site  of  Pittsburg  to  a  depth  of  three  hundred  feet.  Backing  up 
the  Monongahela  River,  it  carved  the  terraces  already  mentioned, 
so  that  these  represent  the  shores  of  this  ancient  lake  in  the 
mountains  of  Pennsylvania.  Its  northern  boundary  was  formed 
partly  by  the  ice  wall  itself  and  partly  by  the  irregular  outline  of 
the  high  land  it  could  not  overflow.  A  few  isolated  patches  pro- 
jected as  islands  above  its  surface.  On  the  south,  long  fiords  ex- 
isted in  place  of  the  former  tributaries,  and  from  the  lower  end  of 
one  of  these  was  the  probable  outlet  for  the  water.  This,  how- 
ever, is  still  a  mooted  question,  and  though  it  is  probable  that 
much  found  its  way  through  a  low  pass  iu  the  water-shed  be- 
tween the  valleys  of  the  Licking  and  the  Kentucky  Rivers,  it  is 
also  likely  that  a  part  followed  the  foot  of  the  ice  and  reached  the 
Ohio  Valley  again  some  thirty  or  forty  miles  below  the  present 
site  of  Cincinnati. 

How  long  Lake  Ohio  was  in  existence  it  is,  of  course,  impossi- 
ble to  say.  Various  facts,  however,  indicate  a  life  of  many  hun- 
dreds, perhaps  thousands  of  years.  So  long  as  the  dam  existed.  Lake 
Ohio  held  its  own  ;  but,  when  the  ice  began  its  retreat,  the  fate  of 
the  lake  was  sealed.  As  year  after  year  the  foundations  of  the 
dam  were  weakened,  the  pressure  of  the  water  was  with  greater 
and  greater  difficulty  withstood.  The  heat  of  summer  sapped  its 
strength,  but  this  was  again  renewed  by  the  winter's  cold;  but, 
when  the  cold  of  winter  was  insufficient  to  supply  the  waste  of 
summer,  the  end  was  really  at  hand.  As  Prof.  Claypole  says : 
"  Possibly  the  change  was  gradual  and  the  dam  and  the  lake  went 
gently  down  together.  Possibly,  but  not  probably,  this  was  the 
case.  Far  more  likely  is  it  that  the  melting  was  rapid  and  that 
it  sapped  the  strength  of  the  dam  faster  than  it  lowered  the  water. 
This  will  be  more  probable  when  we  consider  the  immense  area 
to  be  drained.  The  catastrophe  was  then  inevitable — the  dam 
broke,  and  all  the  accumulated  water  of  Lake  Ohio  was  poured 
through  the  gap.  Days  and  even  weeks  must  have  passed  before  it 
was  all  gone ;  but  at  last  its  bed  was  dry.  The  upper  Ohio  Valley 
was  free  from  water,  and  Lake  Ohio  had  passed  away."  * 

This  conflict  of  ice  and  water  must  have  been  frequently  re- 
peated, for  the  cold  of  winter  would  have  repaired  the  damage 
of  the  summer ;  so  that  year  after  year,  for  how  long  one  can 
not  tell,  the  conflict  was  renewed.    Says  Prof.  Cla^^^Xft-.  '"Tcoa 


u 
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period  of  conflict  between  the  ice  and  the  river  mnst  have  lieen 
a  terrible  time  for  the  lower  Ohio  Valley  and  its  inhabitants.  At 
times  the  river  was  dry,  and  at  others  bsank-full  and  overflowing. 
The  frost  of  winter  by  lessening  the  supply,  and  the  ice-tongue 
by  forming  a  dam,  combined  to  hold  back  the  water.  The  ron 
of  summer,  by  melting  the  dam,  and  the  pressiire  of  the  accnmu 
lated  water,  by  bursting  it,  combined  to  let  off  at  once  the  whole 
of  the  retained  store.  Terrible  floods  of  water  and  ice,  laden  with 
stones,  gravel,  and  sand,  mnst  have  poured  down  the  river,  and 
have  swept  everything  away  in  their  path — trees,  animals,  and 
man,  if  present. ...  To  the  human  dwellers  in  the  Ohio  Valley — for, 
we  have  reason  to  believe  that  the  valley  was  in  that  day  tenanted 
by  man — these  floods  must  have  proved  disastrous  in  the  extreme. 
It  is  scarcely  likely  tliat  they  were  often  forecast.  The  whole 
population  of  the  bottom  lands  must  have  been  repeatedly  swept 
away ;  and  it  is  far  from  being  unlikely  that  in  these  and  other 
similar  catastrophes  in  different  parts  of  the  world,  which  charac- 
terized certain  stages  in  the  Glacial  era,  will  be  found  the  far-off 
basis  on  which  rest  those  traditions  of  a  flood  that  are  found  amonff 
almost  all  savage  nations,  especially  in  the  north  temperate  zone." 

So  there  finally  came  a  time  when  the  Ohio  Valley  was  no 
longer  blocked  by  ice.  But,  when  this  time  came,  the  dibris  from 
the  melting  glaciers  had  filled  up  the  previously  northward  trend- 
ing channel,  while  the  long-continued  floods  had  cut  a  new  chan- 
nel along  the  southern  border  of  the  ice  as  far  as  the  mouth  of 
the  Big  Miami.  Thus  was  its  ancient  bed  deserted  forever,  and 
was  left  to  be  occupied  by  insignificant  streams,  or  else  remained 
high  and  dry  above  the  reach  of  any  flood  of  future  years. 

The  city  of  Louisville  stands  upon  a  deserted  portion  of  tie 
Ohio  River   channel  also.     It   is  in  front  of  this  city  that  the 
celebrated  Falls   of  the  Ohio  are  found.    Here  the  river  mshtf 
over  a  rocky  bottom,  of  itself  indicative  of  a  new  channel,  while 
on  either  side  are  wide  stretches  of  sand  or  gravel,  or  low-lying 
plains  through  which  the  river  formerly  flowed.    A  late  writer 
in  one  of  the  scientific  magazines  •  states  that  evidence  points  to 
the  fact  that  in  pro-glacial  times  the  Ohio  River  divi(le<l  above 
the  city,  one  branch  flowing  on  the  north  and  another  on  the 
south  of  an  island,  the  two  uniting  again  below  tho  city.    Well- 
borings  show  the  rock  in  some  places  to  be  one  hundred  and 
fifty  feet  or  more  below  the  present  surface,  and  what  are  now 
insignificant  streams  were  once  large  enough  to  carve  valleys 
half  a  mile  wide  and  many  feet  in  depth.    Where  was  once  the 
island,  are  now  the  falls.    The  ancient  channels  are  filled  with 
debris,  and  the  new  channel  is  a  shallow  rock  cut,  excavated  since 
the  close  of  the  great  Ice  age. 
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A  physical  history  of  the  Ohio  River  would  not  he  complete! 
ithout  a  meutiou  of  the  great  variation  in  volume  it  presents,] 
knd  some  mention  of  the  probable  causes.    Nothing  is  de&nitelyl 
lown  of  its  fluctuations  during  the  prehistoric  period,  or  indcodi 
)revious  to  1832.    It  is  true  there  are  traditions  of  great  floods  in] 
le  river  as  far  back  as  1774.    In  1787  there  was  a  flood  which] 
)me  authors  state  reached  one  hundred  and  twelve  feet.    In  1703] 
lore  was  another,  reaching  the  height  of  sixty  feet.    The  flood! 
l>f  1832,  of  which  there  is  authentic  record,  attained  a  height  of  j 
^xty-four  feet  three  inches.    There  were,  up  to  1883,  twelve  floodal 
rhich  reached  or  exceeded  fifty  feet.    In  that  year  (1883)  the! 
:iched  a  height  of  sixty-six  feet  four  inches;  and  this  was 
i  the  following  year  by  a  volume  of  water  which  marked^, 
ipou  the  gauge  at  the  Cincinnati  Water- Works  seventy-one  feet,] 
■  lirths  of  an  inch.    During  the  year  1890  the  water  twice 
a  depth  exceeding  fifty  feet. 
Contrast  these  great  floods  with  the  extreme  low  water  some- 
experienced.     Five  times  during  fifty  years  has  the  water 
:  80  low  as  to  leave  but  three  feet  in  the  channel.    The  lowest ' 
Br  known  was  in  September,  1881,  when  the  records  show  that 
renty-three  inches  of  water  were  found  where  three  years  later 
jere  were  seventy-one  feet.    In  October,  1887,  it  was  also  very 
3w,  there  then  being  but  two  feet  eight  inches  in  the  channel. 
Lt  that  time  the  river  in  front  of  Cincinnati  showed  its  hidden 
ingers  as  scarcely  ever  before.    A  boy  four  feet  high  might 
I  wiwled  across  without  wetting  his  suspender-buttons.  "  Ugly- 1 
ng  bhick  bowlders,  long,  narrow,  jagged  reefs  of  moss-  and 
ime-covered  rocks  and  hillocks  of  gravel  uplift  their  heads 
t,  four,  and  five  feet  above  the  surface  of  the  stream,  all  along 
Fchannel  between  the  railroad  and  suspension  bridges,  while 
le  big  bar  at  the  mouth  of  the  Licking  thrusts  itself  sheer  across 
r  to  within  a  hundred  feet  of  the  Ohio  edge,  at  the  foot  of 
Street.     One  pebbleii  and  coal-strewn  reef,  between  Wal- 
lut  and  Vine  Streets,  is  exposed  for  over  two  hundred  feet,  and  it 
ban  be  reached  by  wading  from  either  shore.    A  sunken  barge, 
which  for  years  has  been  concealed  from  sight  by  the  waters,  is 
now  wholly  exposed,  and  its  skeleton  is  visible  from  keel  to  gun- 
rales,  and  stem  to  stem."  • 

The  cause  of  such  fli:ctuations  is  not  far  to  seek.    The  destruc- 
ion  of  forests  about  the  head-waters  of  the  tributaries,  large  and 
lall,  prevents  the  conservation  of  the  water  which  falls  in  a  I 
liny  season.    It  rushes  in  torrents  down  the  denuded  hills  and 
IS,  and  is  gone  in  a  few  days.    A  smaller  amount  of  rain 
average,  and  the  river  becomes  abnormally  low.    Abun- 
mt  precipitation,  on  the  other  hand,  combined  with  such  con- 
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ditioas  as  cause  heavy  snows  t<>  \iv  meltf"^ 

•with  the  absence  of  forests  which  tend  to  u 

give  it  out  but  slowly,  produce  disastrous  flwvjg,  m 

frequently  occurred.    That  there  is  any  effectti-i  . 

floods  can  scarcely  be  maintained ;  tliat  their  vi' 

gated,  the  adherents  of  reforesting  devoutly   ' 

the  great  dearth  of  water  can  be  largely  pre  v. ;.     .     .  .. 

the  hills  to  become  clothed  again  with  forests,  and  tho 

give  out  their  stores  perennially  i;         •     ■  -     \^^  up  in  i 

of  drought,  all  must  admit.    But  tin  ,  i'  a  groat  river  \ 

not  worked  out  in  a  few  years,  any  more  than  its  own  history  has 

been.    Time  is  necessary  for  all  things.    Wo  firmly  btlieve  th»t 

man  will  in  tho  end  find  a  cure  for  the  evils  of  drought  and  floJ 

to  which  the  mighty  Ohio  has  been  subject  since  civilized  man 

has  planted  himself  upon  her  hilly  shores. 


STREET-CLEANING  IN  LARGE  CITIES. 

Br  OnxBAi.  EKM0N8  CLASS. 

ALTHOUGH  it  is  an  unquestionable  fact  that  cleanliness  <_^ 
the  streets  is  necessary  to  the  health  and  conifarl  of  the 
people,  few,  if  any,  of  tho  large  Amoricau  cities  have  as  yet  satis- 
factorily accomplished  this  important  sanitary  object.  Enropeoa 
cities  have  generally  been  more  successful  in  tt 

their  success  is  due  mainly  to  their  earlier  at ti 

subjects,  to  their  more  arbitrary  methods  of  enforcing;  pulifl 

sanitary  regulations,  and  to  tho  comi>iirati\  ■ 

and  personal  influences  in  their  mnuicijiul  ^ 

ference  is  noticeable  in  the  cleanliness  of  the  streets  of  Americl 

cities,  which  may  be  attributed  to  tl 

acter  and  condition  of  their  popula 

upon  which  tho  streets  are  laid  out,  and  the  \ 

squares  are  constructed.     In  thoso  citii':-       ' 

the  people  of  the  laboring  class  and  tht-  , 

ment-houses,  and  where  a  considerable  f>art  of  the 

foreign-born  and  from  countries  whore  y .  —    -  ~i  -• 

liness  have  not  been  euforc'l  V»y  pro; 

no  trifling  task  to  secure  cl- 

able  result  is  obtainable  v. .,,.  ,>-.., j , 

whoso  founders  provided  lanoa  or  alleys  it 
ings,  through  which  housi 
use  of  the  public  streets  tJ:.> . . 
places  of  deposit. 

New  Tork,  r         '  -  insular  poiiiUuu,  Irom  its 
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popalation,  from  the  crowded  condition  of  a  considerable 
rt  of  its  people  in  teneiuent-houses,  and  from  its  peculiar  street 
block  construction,  whereby  it  is  necessary  to  remove  ashes, 
rbage,  and  house  refuse  through  a  front  entrance  to  carts  in 
public  street,  affords  an  example  of  the  worst  possible  condi- 
)ns  for  street  cleanliness.    But  the  more  fortunate  towns  are 
entirely  exempt  from  tho  difficulties  and  embarrassments 
lich  have  for  a  long  period  surrounded  this  subject  in  New 
>rk ;  and,  although  they  may  be  interested  in  a  less  degi-ee  in 
solution  of  this  great  sanitary  and  social  problem,  it  will  be 
observed  that  the  history  of  street-cleaning  in  New  York  during 
past  twenty-five  years  is  not  uninstructive,  and  that  the  im- 
3ved  methods  necessary  in  the   metropolis  are  more  or  loss 
jlicable  to  all  large  American  cities. 

During  the  past  twenty-five  years  the  people  of  New  York 
^ve  earnestly  demanded  cleanliness  of  tho  streets ;  the  press  has 
loed  public  opinion  by  a  vigorous  censure  of  the  officials  re- 
jnsible  for  their  filthy  condition,  and  the  sanitary  authorities 
^ve  urged  from  time  to  time  an  improvement  in  this  part  of  the 
anicijwil  service,  as  necessary  to  the  public  health  and  comfort, 
len  the  Metropolitan  Board  of  Health  was  organized  in  March, 
B6,  it  inhoritetl  from  the  city  inspector  the  duty  of  enforcing 
exi.stiug  contract  for  cleaning  tho  streets  and  removing  the 
108  and  giu-bage  of  the  city.    The  board  made  an  earnest  effort 
to  perform  its  duty ;   charges  of  inefficient  and  unsatisfactory 
fci    ■         id  breach  of  contract  were  frequently  made  against  the 
is;  voluminous  testimony  was  taken  and  counsel  were 
wd,  but  without  the  desired  results.    In  answer  to  the  testi- 
)ny  of  sanitary  inspectors  as  to  the  condition  of  the  streets,  the 
itractors  were  always  able  to  produce  abundant  evidence  from 
eir  employes  that  the  streets  had  been  thoroughly  cleaned  in 
Cordance  with  the  provisions  of  their  contract ;  and  they  also 
^imed  that  any  just  cause  of  complaint  was  due  to  the  non- 
forcemeut  by  the  police  of  the  laws  and  sanitary  ordinances 
signetl,  directly  or  indirectly  to  aid  and  facilitate  their  impor- 
it  work. 

The  hearings  of  tho  street-cleaning  contractors  by  the  Metro- 
litan  Board  of  Health  demonstrated  that  cleanliness  of  the 
sts  is  comparative  and  relative,  and  a  subject  upon  which 
rtain  different  opinions.  A  dwelling  which  a  good 
■  declares  is  filthy  and  intolerable,  another  housekeeper, 
tidy,  industrious,  and  exacting,  will  pronounce  cleanly  and 
y;  80  the  contractors  insisted  that  the  streets  of  New 
e  clean,  or  "  thoroughly  cleaned,"  while  the  board  and 
its  officers  were  firm  in  the  belief  that  they  were  dirty,  detrimental 
to  health,  and  discreditable  to  the  city.    It  was  also  demonstrated 
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at  these  heai-inga  that  it  is  hardly  possiblo  <o  dmw  a  cod**^'-'  t^3 

will  socuro  clean  streets  without  giving  outiru  aud  u: 

able  power  to  the  city  authorities  to  revoke  and  at: 

at  pleasure,  and  that  with  such  a  condition  no  rt 

tractor  would  undertake  the  work  and  invest  the  lai 

money  necessary  for  its  ]•    '  uco.    The  impcu 

Board  of  Health,  and  its  di  tion  with  the  c^i  i»f  I 

streets,  finally  led  to  a  sale  of  the  etreet-cleAning  conirtct  to  I 

Hon.  James  R.  Whiting,  a  prominent  '      ' 

for  municipal  reform  at  that  period.  jk 

tions  were  entertained  by  all  good  citizens  that  New  York  win 

soon  rejoice  in  clean  streets,  but  they  were  ^     -     ' 

ment,  for  no  permanent  improvement  wius  [^ 

of  all  interested,  officially  or  other-wise,  wjvs  qi 

last  that  street-cleaning  by  contract  was  a  hoj 

there  was  a  general  approval  of  the  act  of  the  L 

imposing  temporarily  upon  the  Police  Depart 

cleaning  the  streets  and  removing  the  ashes  ai...  , 

city. 

The  reasons  for  permanently  confert  ■ 
upon   the  Police   Department  in  the   i  .  f ' 

were,  first,  that  the  commission  was  non-parliiian,  tho  two  poU| 
oal  parties  being  equally  r.  '         '  \  thai 

partment  would  strictly  eiil  ,<  and  . 

ordinances  in  respect  to  tho  streets  and  tho  care  and  di«i 
of  ashes  and  r     '  1   thereby  remove  an  all« - 

the  failure  of  ng  by  contracts    Althou^ 

Board  was  in  one  sense  non-partisan,  it  soon  api><>ar«i  tba^ 
parties  were  clamoring  for  appointnv  ■  *-  -•  '   ■    '  •■ 
under  tho  Bureau  of  Street-clcanii 
ence  almost  irresistible  and  not  always  nrnisU'd.     Nnr  w»«  i 

any  considerable  improvement  in  the  mfo' "— ■»   ■■''  t^>-H 

and  sanitary  ordinances  in  n^spect  to  the  sf  : 

removal  of  ashes  and  garbagi;.    The  y 

in  physique,  intelligence,  and  bravery,.-:..      -   .  .  . 

vention  of  crime,  and  in  the  protection  of  life  and 

certainly  equal  to  anj'  in  the  world  :  ^ 

enforcement  of  ordinances  and  regu- 

importAnt  in  the  aggregate,  which  concern  awl  aw  necesauryj 

the  comfort  of  the  ;  t  has  never  beoi     "'    ' 

streets  of  New  Yur  c  the  police  r^' 

clean,  and  the  removal  of  the  ashes  and  gai 

at   —  ■    >s  or  su^'  '  — "    '     "  ' 

thi  :  clid  nf>f 

was  earni'stly  and  ; 

lature  creati      ■  '^  :'.tii,ui(.wii  wi  on'vi-\n.*iijiii4 
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jd  with  ample  power  for  its  important  purposes.  Appropri- 
lioas  for  this  department  have  increased  from  year  to  year, 
ilil  the  enormous  sum  of  $1,787,774.51  was  estimated  by  the 
»mmiasiouer  as  necessary  for  the  year  1601,  and  $1,584,250  was 
the  amount  appropriated ;  changes  in  the  chief  officers  and  em- 
1  made;  various  muthods  and  devices  have  been 
..1 :  ..  ._d;  but  the  fact  remains  and  is  universally  recog- 
nized that  the  streets  are  unclean.  Some  attribute  their  condi- 
to  insufficient  appropriations  ;  others  to  the  inefficiency  and 
icapucity  of  those  intrusted  with  the  work ;  others  to  political 
iflueucos  and  to  the  use  of  its  offices  and  appointments  as  politi- 
patronage ;  and  others  to  the  system  and  methods  employed 
conducting  the  details  of  the   business.     But,  whatever  the 

B,  the  cry  is  universal.  Is  there  no  remedy  or  relief  f 
It  is  confidently  asserted,  that  none  of  the  different  plans  pro- 
posed for  cleaning  the  streets,  nor  an  appropriation  for  that  pur- 
pose double  the  present  amount,  nor  a  Commissioner  of  Streot- 
leacing  of  ideal  business  ability,  fidelity,  and  integrity,  can 
ire  New  York  clean  streets,  so  long  as  householders  and  house- 
srs  sweep  or  throw  their  dust,  dirt,  ashes,  garbage,  or  refuse, 
ly  part  of  such  material,  into  the  streets,  or  allow  anything 
to  €8CApe  from  their  garbage  receptacles  upon  the  sidewalk  or 
»pon  the  street,  nor  so  long  as  carts  conveying  dii-t  and  refuse 
allowed  to  drop  any  part  of  their  contents  on  the  streets.  A 
Ik  in  the  principal  streets  and  avenues  from  seven  to  nine 
ai  the  morning  will  convince  the  observer  that,  whatever 
icomings  of  the  Street-cleaning  Department,  storekeepers 
ad  housekeepers  are  primarily  and  incidentally  responsible  for 
irty  streets  by  allomug  their  employes  to  sweep  into  the  streets 
36  dust  of  their  houses  or  stores,  and  the  dirt  and  refuse  found 
Ipon  the  sidewalk.  If  the  walk  is  extended  to  the  tenement- 
3U9e  districts  at  any  hour  of  the  day,  it  will  bo  noticed  that  it  is 
[tiite  the  custom  to  throw  ashes  and  garbage  into  the  streets,  and 
allow  these  materials  to  escape  into  the  street  or  upon  the 
pdewalk  from  insufficient,  improper,  or  overflowing  receptacles. 
;  will  also  be  noticed  that,  soon  after  a  street  has  been  cleaned,  it 
again  defiled  by  the  refuse  and  garbage  from  the  neighboring 
lildings,  and  that  the  carts  which  transport  street  dirt,  ashes, 
id  garbage,  sand  for  new  buildings,  earth  from  cellar  excava- 
Bons,  and  the  dust  and  dirt  from  buildings  torn  down,  scatter 
jme  part  of  their  contents  into  the  street  as  they  proceed  to 
ir  destination.  A  student  of  the  problem  of  street-cleaning 
)Dly  to  !  '  '  '  ■  observations  to  learn  the  primary 
I  of  dirt }  York,  and  that,  without  a  thorough 

sfurm  in  this  particular,  relief  is  well-nigh  hopeless.    This  sim- 
j^ltt  Bolution  of  the  problem  is  only  the  application  to  the  streets 
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of  the  familiar  rules  which  govern  every  well-regi 
hold.    Can  a  house  be  clean  if  the  membeni  of  the 
waste  paper  and  other  refuse  on  the  floors,  and 
basket  and  the  cuapidore  ;  and  how  many  times  .. 
floors  of  the  house  be  swept,  if  such  a  practice  is  toleroted  ? 

It  being  absolutely  necessary  to  the  propt-r  i  "  "  -ss  of 
streets  that  no  dust,  dirt,  refuse,  ashes,  or  gui  „  -honld 
swept  or  thrown  into  the  streets  or  upon  the  sidewalks,  or  alloi 
to  escape  thereon  from  ash  and  garbage  roceptncli-s  or  from  c« 
a  thorough  reform  must  be  secured  iu  tliis  particular,  and  by  1 
following  means : 

1.  The  education  of  the  entire  population  of  thi       ■       : 
subject.    All  desire  clean  street*,  and  jin  appeal  t<-  ; 
sense  and  public  spirit  of  the  people  will  be  snccessfuJ.     A  pJ 
and  simple  circular  from  an  official  source  should  be  plact-d 
hands  of  each  householder  and  storekwper,  and  nf  pw}» 
in  tenement-houses,  to  the  effect  that  every  par- 
ashes,  garbage,  and  refuse  should  be  placed  in  ti..  t,... .  ..^... 

tacles,  and  that  the  sidewalk  should  not  bo  swept  into  the  i 
but  the  dust  and  paper  thereon  should  be  carefully  gatliorod' 
I)lac6d  iu  the  garbage  receptacles  of  the  stores  or  houses.    Such| 
circular  would  be  disregarded  by  some,  and  all  such  should 
personally  warned  by  an  oflicer  of  j    "  tinui 

of  the  practice.     Owners  of  carts  i  ^        «     ^         .  ,  gwk 

manure,  or  any  refuse,  should  be  notified  that  thoir  carts  most  \ 
absolutely  tight  and  properly  covered,  and  thn! 
the  street  of  any  part  of  the  contents,  however  i. 
tion  of  the  sanitary'  ordinances,  which  will  be  officially  noti 
the  police.  In  a  very  few  months  the  people  would  thoroo 
understand  the  importance  of  this  subject,  and  few  would  ov< 
look  or  violate  regulations  so  reasonable  and  proper. 

2.  When  proper  notice  and  warning  fail  to  preve* 
sweeping,  or  allowing  the  escape  into  the  streets  or  ti , 
walk  of  any  dirt,  ashes,  garbage,  or  other  refuse,  the  %-ij 
enforcement  of  proper  sanitary  ordinances  becomes  : 
should  be  made  a  part  of  the  duty  of  every  police  oflicer  on 
to  arrest  any  one  violating  such  oni ' 
is  guilty  of  any  violation  in  the  absii.. .     .    _    _.     .  .   _ 
neglect  of  such  duty,  oflicers  should  bo  hold  to  as  rJRid  . 
bility  by  their  superiors  as  ' 
ers  against  the  laws  concern  \     \ 
ropeon  cities  the  police  are  so  scUtb  and  vigilant  in  onfd 
sail'        V  n'8  and  ■     "                '  ■  ■  '      '  , .    ,   ,i 
art                i.if  clean  1, 

tlie  health,  comfort,  and  happiness  uf  the  peopla^     i 
action  of  the  pni  •     '^  rtive,  the  hearty  eo^perufctoii  ^v  tri<' 
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Eessary,  and  police  justices  must  promptly  punish  offenders 
gainst  the  cloauliuoss  of  the  streets,  and  severely,  too,  in  case 

y  are  repeated.  With  proper  action  and  co-operation  of  police 
icers  and  police  justices,  the  great  and  most  important  obstacle 

clean  streets  in  New  York  can  be  removed. 

When  this  is  accomplished,  the  following  will  be  necessary  to 
itirely  secure  the  desired  object : 

1.  The  laws  and  sftnitary  ordinances  should  be  amplified  and 
itended,  if  necessary,  to  cover  minutely  all  subjects  incidental 
id  necessary  to  clean  streets.    Such  laws  and  ordinances  should 

so  broad,  plain,  and  explicit  that  every  citizen  would  know  his 
in  the  premises,  that  every  police  officer  would  be  certain 
hen  it  was  proper  to  make  au  arrest  for  violations,  and  that  no 
[dice  justice  could  fail  to  punish  upon  proper  evidence. 

2.  The  ash  and  garbage  receptacles,  in  which  the  refuse  of 
lildings  and  the  sweepings  from  the  sidewalk  should  be  care- 
illy  placed,  should  be  well  made  of  galvanized  iron,  of  style  and 
ze  prescribed  by  ordinance,  and  they  should  be  portable,  abso- 

ly  tight,  with  covers,  and  the  covers  should  not  bo  removed 
except  when  necessary.    These  receptacles  should  be  placed  for 
Bmoval  in  the  areas  within  the  stoop  lines,  or  in  some  other  con- 
pnient  place,  but  never  on  the  sidewalks ;  and  rag-pickers  and 
ivengers  should  not  bo  allowed  to  disturb  their  contents.    The 
es  and  garbage  should  be  removed  daily  at  a  fixed  and  regu- 
hour  from  every  building,  in  absolutely  tight  carts,  of  size 
v\  stylo  prescribed  by  ordinance,  with  covers  so  arranged  that 
part  of  the  contents  can  escape.    Carts  for  the  transportation 
street  or  cellar  dirt,  manure  or  other  refuse,  should  also  be  of 
ilforra   size  aud  style,  tight  and  covered,  and  specially  con- 
icted  and  a<lapted  to  their  respective  purposes. 
Public  cremation  of  garbage,  or  its  utilization  by  some  of  the 
lown  methods,  should  be  introduced   in   New  York  without 
slay.    Proper  buildings  for  this  purpose  should  be  constructed 
upon  the  water  front,  conveniently  located  in  different  parts  of 
city.    In  many  cities  in  this  country  the  different  processes 
used  for  this  purpose  with  satisfactory  results.    It  is  several 
irs  since  the  New  York  Board  of  Health  demonstrated  that 
tfuse  animal  matter  could  be  safely  and  inoffensively  utilized 
ithin  the  city  limits,  and  the  metropolis  should  not  be  last  to 
il8elf  of  improved  methods  for  disposing  of  its  garbage. 
ion  arrangements  are  made  for  the  public  cremation  or  utiliza- 
sn  of  garbage,  the  ashes  and  garbage  should  be  placed  in  sepa- 
.  receptacles,  aud  should  be  removed  separately,  the  ashes  be- 
isposed  of  for  filling  sunken  lots,  redeeming  marshy  ground, 
making  new  land  in  the  city  and  vicinity.    For  a  long  period 
^n  the  fatiire,  street  dirt,  and  ashes  free  from  garbage,  will  be 
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deman(ie<I  for  these  puqioaes;  the  ' '  — 

trilling,  ami  possibly  at  times  cou\< 

city  ;  and  the  improvements  made  by  liiis  n 

serious  nuisances  caused  by  stagnant  water,  a; .. 

lands,  and  add  to  the  taxable  property  of  the  city.    ': 
New  York  would  also  be  relieved  from  the  da 
the  dumping  of  ashes  and  gaibage  in  the  ueigh> 
the  adjacent  shores  would  be  spared  from  the  <  i 

caused  by  such  a  primitive  and  obii  TUo 

and  disposal  of  ashes  and  garbage  ^  li'  hy  cont 

the  details  of  the  work  can  be  minutely  specified.    As  a  i 
rule,  municipal  work  should  be  done  by  contract)  as  the  dr 
employment  of  men  by  public  officials,  and  the  ownership  of 
carts,  horses,  and  stables  by  the  corporation,  arc  likely  to  lead, 
directly  or  indirectly,  to  abuses,  personal  or  -    '••■  -  \  -  ■■  >  ■  ~-  • 
enterprise  ciin  satisfactorily  accomplish  nea 
reduced  expense  to  the  city. 

3.  The  city  should  be  divided  into  districts  of  koc 
that  one  man  would  bo  able  to  sweep  the  fitrfH^tn  of  liin  i 
and  keep  them  clean  at  all  times.    Nothing  1  ro^ 

into  the  street,  one  man  would  be  able  to  ,..  ,.  .., 
considerable  territory.    To  every  twenty-five  or  tl 
there  should  be  an  inspector  or  forem 
the  men,  their  efficiency,  capacity,  and  i. 
acter  and  res\ilt  of  their  work.    To  these  i »  or  foron 

the  sweepers  in  charge  of  districts  should  1'  -  sputunE 

for  the  cleanly  condition  of  the  streets  in  ,      '.iv«  terri- 

toriee,  and  the  inspectors  should  be  responsiblo  to  a  general  «a> 
perintendent  under  the  Comni  '■  of  Stroet-cloani  i . 

inspectors,  as  well  as  the  swee]  uld  bo  known  t< 

zens  of  their  districts  by  a  badge  or  uniform :  and  they 
aid  the  police,  by  information  and  otherwiso,  in  thf  -  ••'  - 
of  the  laws  and  ordinances  relating  to  the  streets  an 
liness.    Tlie  inspectors  should  be  men  of  the  discretion  and  ej 

tive  capacity  necessary  to  their  ofll ■'   the  sweepers  shoe 

be  able-bodied,  industrious,  and  ti^  men,  their  qnal 

tions  to  be  tested  by  a  fair  trial,  and  Uit-ir  places  ^  U 

good  .service  and  behavior.     BoH.  ;n-i..>iHors  and  kv. 

be  paid  by  tlio  month,  thereby  •  thoir  r 

all'  '   of  the  day  hi' 

dc  u  account  of  its  1. .  , 

4  The  cleaning  of  streets  and  (ho  removal  of  a&bes  and 
ha       •      ■    •  V      ^  •     • 


sonal  and  political  influences.    The  cot; 

tlte  department  and  all  officers  and  fcinpiu^ '.''.  lurmuio^ 
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!  in  charge  of  districts,  should  be  selected  solely  because 
of  their  fitness  for  their  respective  duties,  and  should  not  be  ro- 
moved  except  for  good  and  suflBcient  cause.    The  methods  of  the 
successful  merchant,  banker,  and  manufacturer,  especially  in  re- 
spect to  all  employi-s,  are  necessary  to  the  economical  and  satis- 
[ictory  conduct  of  any  public  business ;  and  whoever  attempts  to 
lean  the  streets  of  New  York  by  any  other  theory  or  practice  is 
attain  to  add  another  to  the  many  notable  failures  of  the  past 
renty-five  years. 

It  is  believe<l  that  with  the  adoption  of  the  measures  and 
iothc>d«  above  indicated,  and  strict  adherence  to  the  same,  with 
Butive  business  ability  at  the  head  of  the  Department  of 
Mining,  the  streets  of  New  York  can  be  made  as  clean  as 
those  of  London,  Paris,  or  Berlin.  From  the  city  statistics  it 
L^BMars  that  the  expense  of  cleaning  the  streets  and  removing 
^^^liuihes  and  garbage  of  the  city  has  increased  more  rapidly  than 
^^rae  population,  and  that  the  expense  was  considerably  less  com- 
^'parativoly  while  the  business  was  conducted  by  the  Police  Depart- 
ment than  at  any  time  since.  As  there  has  been  no  ajipreciable 
iprovement  in  the  condition  of  the  streets  in  respect  to  clean- 
io»s,  it  may  fairly  be  concluded  that  the  increased  appropria- 
^ons  have  not  produced  correspondingly  improved  results.  It  is 
a  reasonable  conclusion  that,  with  the  exercise  and  use  of 
Justness  and  common-sense  methods,  the  entire  cost  of  keeping 
10  .streets  of  New  York  clean,  and  carefully  and  satisfactorily 
r«"'  '   '^  of  its  ashes  and  garbage,  should  not  for  a  long  period 

i  ihe  average  appropriation  of  the  last  five  years. 


TRArNING  FOR  CHARACTER. 

Bt  P»or.  EEXBI  MAKION. 

"PURPOSE  to  study  now  the  movements  of  the  child  at  the 

earliest  oge,  and  on  the  present  occasion,  particularly,  the 

jtppearance  and  first  steps  of  the  growth  of  the  will.    In  previous 

Bctures  we  have  witnessed  the  awakening  of  emotions  in  the 

bhild.*    We  have  seen  its  perceptive  faculties  developing,  new 

'  This  Ireture  la  »  part  uf  M.  MmIoq's  courm  on  the  science  of  e<)ucalian,  drlircrod  at 
It'  V  Fncaliy  of  Pnria.     Tlie  lecturor's  siicciiil  eubjeot  In  18SB  was  the  p<7choiagjr 

fci  I    null  ih'.-  present  Iccturv  was  (he  tenth  of  the  year.     Hiviiv!  In  [irevlom  J«ut 

treated  of  cducntion  in  general,  its  objects  and  meanx,  of  the  prent  biolngiml,  p'Toliotoffi- 
■I,  ami  moral  laws  whieJi  rule  In  It,  and  uf  the  great  departments  eompreheniled  in  it.  M. 
lanon  Knallj  euro's  tti  the  coonectcd  subject  of  the  pftyehicnl  derclopment  of  the  ehdd, 
ng  Gr«l  tu  the  description  of  it  kh  it  taiiej  ploi'e  in  fact  and  i^puniaueously,  bat 
;  oat,  OS  be  goes,  what  It  ought  to  be,  how  it  should  lie  directed,  and  how  it  is  often 
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iwd  more  complex  seosations  gradually  modifying  its  simple  vk 
iugennous  egoism ;  and  sjrmpathy  appearing  and  rising  out  < 
self-love,  and  transforming  it  ;•  '  ■""      'UM 

social  nature  breaks  out  long  1  •  wH 

begins  by  beaming  on  the  nurse  and  the  mother,  and  thm  tl 
child  smiles  at  all  pleasant  and  kindly  faces.    P!  '  •  •   i  ...gj, 

from  this  time  to  hold  a  large  place  in  ita  lifv,  i\\  in  a 

origin  as  an  essentially  social  plefisure.    At  the  same  time  with  t| 

affectionate  feelings  we  see  arise  those  of  a  c-  ' '    ~ad< 

like  jealousy,  which  St.  Augustine  fixed  in  Uie  ^! 

Feelings  and  passions  of  a  higher  order  are  attri  i  !«d 

writers  to  children  of  this  age — the  taste  for  the  U.vu>.iu^J 
example.  Some  would  give  it  to  the  child  at  the  breast,i^H 
reason,  if  infants'  admiration  for  bright  lights  and  >-irid  txiloj 
is  a  taste  for  the  beautiful.  "While  this  tendency  is  commoa  | 
children  with  many  animals,  we  have  a  right  to  see  in  it  a  naaca 
sesthetic  feeling.    M.  Victor  Egger  has  described  a  moj 

cal  enthusiasm  in  a  child  less  than  six  months  old,       i__.     ,;  oni 
bed,  its  nurse  having  already  excited  it  by  playing  with  it,  i 
Marseillaise  was  sung  to  it  (in  a  man's  voice).    V  "  '   ' -oi 

up,  with  throbbing  mouth  and  throat,  throwing  fr 

time  to  time.    In  the  midst  of  the  song  it  uttered  a  single  i 
cry  that  almost  frightened  us.    During  all  this  • '  M 

an  intense,  joyous  emotion,  but  too  deep  for  ii 
might  be  said  that  it  put  itself  in  unifion  with  what  it  iirard. 

song  was  not  repeated.    Tlie  child's  e.Ti-*  ■       '  .i)  grea^ 

^Vhether  enthusiasm  or  not,  there  was  i  .:»n  a  ( 

pie  sensation  in  the  emotion  thus  described.    It  is  very 
that  a  child  of  that  age  should  be  spared  such  an  intoxic 
which  could  not  bo  repeated  many  times  withont  trrave  prej 
to  the  firmness  of  its  nerves  and  its  ps?ychical  eq-  i 

I  have  not  perceived  at  the  jKjriod  we  ai-e  conn: anythii 

resembling  the  moral  feeling  which  Mr.  Darwin  and  M.  B.  Per 
believe  they  have  found  in  tlio  ;  "gtM 

as  a  fruit  of  education.    Associa'  .,  ._.  i«l4 

ideas  which  the  infant  is  susceptible  of  from  it«  first  mcmt] 
should  not  be  confounded  with  rational  feelings,  like  tbttfe  oF 
order  and  justice  and  right  and  duty. 

The  movements  are  next  to  receive  onr  attention;  they 
the  only  possible  signs  of  \vl    '  "        '  '     *'       '    ''      ':•> 

fective  sensations,  its  rcpr* 
the  phenomena  of  its  psychic  life  which  we  ' 

are  apparent  to  us  only  thrcr  ■'   -i    :- *:.. 

what  we  havo  been  able  to  s 

nionts  as  ex  i 

deserve  a  ep.. ....  ........  ...^  :  .xj...„=^,v^  .„ 
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^^l!B!^»sycii(.iogn\'ii  sign itu-;incr>,  which  is  immonso,  espocially 
^ftt^ti  it  is  considered  in  connection  with  their  intimate  relation 
B  voluntary  energy.  We  shall  consider,  tirst,  in  general,  the 
^wchologieal  value  of  the  movements.  It  has  already  been 
^feaght  worthy  of  remark  that  movements,  or  muscular  cou- 
BK:tions.  translate  the  interior  life  and  give  it  outward  radiance. 
^fto  obscurity  of  the  fact  is  relieved  if  we  suppose,  with  contem- 
Hrary  physiology,  that  thoughts  and  feelings,  as  facts  of  con- 
^pouRness,  while  not  undoubtedly  reducible  to  simple  movements, 
Hg  nevertheless  based  on  incipient  or  asserted  movements.  On 
Hd  Other  hand,  M.  F^r<5  has  shown  that  all  sensation  is  aocoro- 
^■niod  by  an  uugiuentation  or  disengagement  of  muscular  force. 
^■le  force  and  quality  of  motive  manifestations  are  undeniably 
^vns  of  psychical  dispositions,  either  permanent  or  accidental. 
^Pe  all  know  that  a  weak  and  indecisive  step,  halting  speech, 
^^wness  in  eating,  the  physical  tendency  to  dawdle  and  take 
^vioe  as  .long  as  it  needs  to  do  anything,  betray  in  children  a  gen- 
^^1  mental,  corresponding  with  the  organic  inertness.  The 
^Pality  of  the  habitual  motions,  as  revealed  by  the  attitude,  the 
walk,  the  play  of  the  features,  and  the  writing  are  certain  signs 
the  character.  While  we  may  bo  mistaken  through  inexperi- 
or  want  of  attention,  or  of  metho<l  in  the  interpretation  of 
I  their  value  to  a  skilled  observer  can  not  be  disputed, 
lotion,  strong,  various,  fruitful,  which  delights  in  itself  and 
joys  the  effort  it  calls  out,  is  agreeable  when  there  is  a  super- 
idance  of  life,  when  it  sets  to  work  reserves  of  energy  which 
'has  not  exhausted.  The  diversities  of  our  tastes  come  in  a 
largo  degree  from  this.  What  is  beyond  the  capacity  of  some, 
and  seems  impossible  or  insupivDrtablo  to  them,  charms  others, 
seems  like  play  to  them.  There  is  a  profound  analogy  be- 
911  being  fond  of  action  and  the  physical,  and  having  move- 
bnt  in  the  mind  and  force  in  the  character ;  but  it  does  not 
lend  to  identity. 

Besides  interpreting  the  moral  condition,  motions  act  upon  it 
[return.    This  reciprocal  influence  of  movements  on  states  of 
:iou8noss  is  another  law  of  general   psychology,  of  which 
ication  should  not  lose  sight  for  an  instant.    Not  only  do  what 
foel,  think,  and  wish  determine  our  motions  and  acts,  but,  in- 
ely,  the  motions  and  acts  which  become  habitual,  oven  those 
Mch  were  involuntary  in  the  beginning,  determine,  to  a  greater 
[loss  extent,  in  time  our  ways  of  feeling,  thinking,  and  wishing, 
recurrent  action  of  attitudes,  gestures,  and  acta  on  the  moral 
was  pointed  out  long  since  by  physiognomy.    The  fact, 
i.    .  that,  by  giving  a  certain  position  to  the  limbs  of  a 
hypnotized  {lerson,  we  put  him  into  a  corresponding  psychical 
s,  is  only  an  extreme  case  of  this  law. 
TOt.  iijTiii. — S8 
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The  plasticity  of  the  child  is  hardly  less.  By  causing  it  tol 
perform  a  certain  motion  and  habitually  [)revonting  it  from  mak-| 
ing  the  opposite  one,  we  act  in  a  wonderful  dogree  on  its  t" 

and  ideas.    Is  not  making  it  talk,  eat,  and  move  in  a  moii  _,  , 

way  a  means  of  shaking  off  the  inertness  of  which  we  just  epr»ke  ?| 
Hence  the  possibUity  of  that  moral  training,  which  should  not  b**! 
confounded  with  moral  education  proper,  for  it  is  in  one  scmwl 
the  opposite,  but  which  is,  nevertheless,  not  unrelated  to  it ;  fori 
there  is  mechanism,  one  part  of  training,  at  the  b>  all] 

education.    It  is  thus  important  to  study  tlie  moti'  .  i  th*  I 

child — first,  in  order  to  interpret  them  correcUy  a«  signs,  and  I 
tliereby  to  read  in  its  consciousness;  and,  second,  to  know  how  loj 
regulate  thorn  practically,  to  favor  or  repress  them  according  tol 
circumstances,  and  in  this  way  to  act  upon  the  chiW's  chanict«r.  j 
Let  us  try,  then,  to  retrace  in  outline  the  progress  of  the  faooU y  of  I 
motion  in  the  child  till  it  learns  how  to  walk,  dwelling  preforably  I 
upon  the  movements  the  more  direct  relation  of  which  with  the  I 
will  gives  them  a  special  importance.  The  general  truth  prevails  I 
through  the  whole  subject  thsit  motions  which  become  voluntary  I 
begin  by  not  being  so;  that  iiiteutional  activity,  the  ii  '  iU,  1 

does  but  gain  possession  of  a<'.ts  which  wore  at  fnsi  -rl  1 

We  are  about  to  in<iuii"«  how  this  takes  place. 

Involuntary  motions  appear  to  1>e  of  four  kituls-  '.c,  J 

reflex,  instinctive,  and  imitative.  The  motions  which  1  ■  i  ilo-l 
matic  are  not  inspired  or  guided  by  any  representation,  but  pit>-l 
cecd  exclusively  from  the  energy  accumulated  from  n       '  ini 

tht!  nervous  centers.     They  occur  when  that  energy  is  ■  _^e«l  I 

outwardly  by  the  motor  nerves  without  peripheric  excitatioa  of  I 
the  sensitive  nerves,  and  of  course  without  a  mental  rwprpwnta- 1 
tion,  of  which  the  subject  is  not  yet  capable.  These  uncoi'>rdi.  I 
natod  movements,  including  motiomi  l)efore  and  just  after  birth,  I 
the  first  motions  of  the  eyelids,  eyes,  hands,  arms,  an'!  '  •■•"  -md  j 
all  sorts  of  grimaces,  have  in  themselves  but  littlo  ps'.  'Jil  | 

interest;  but  they  are  the  ones  of  which  the  will  t  I 

complete  possession.    The  more  indeterminate  aaU  .  **  J 

thoy  Are  in  their  origin,  the  more  conscious  energy. ;.  in  I 

them,  will  be  able  to  make  them  its  own.    The  < 
with   the  motions  of    the  next  two  categories;   i   ., 
limited  by  nature,  the  will  will  n^vor  ob«»lut<>ly  difljKise  of  them  J 
or  resist  thitn  without  didlculty.     ^  '  ,  "        fori 

it  to  prevent  reflex  actions  and  cot.  I 

The  reflexes  are  motions  which  are  produced  inelantanuoufelj  I 


ooughiug.    AUhough  they  fall  more  or  Ihss  m 

in  thftt  it  la  intornMnV  ol  \.\\«ita  «a\.V«$^  iM-'cur  nr  immfu^ 
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Wftntd,  tliey  are  not  produced  by  mentul  representations,  nor  are 

6i0^  ijj  any  degree  at  lirst  dependent  on  the  will.    By  its  inevi- 

and  mechanical  character,  the  reflex  is  the  contrary  of  the 

.utary  act.    Yet  we  may  say  that  it  also  is  after  its  way  a  kind 

matter  for  the  will.    One  of  the  first  exercises  imposed  by  edu- 

Ition,  one  of  its  most  laborious  apprenticeships,  is  to  control  the 

^ilexes  and  prevent  their  being  produced.    Except  for  the  little 

iiat  the  will  may  gain  upon  them,  or  rather  upon  the  conditions 

ider  which  they  are  produced,  the  reflexes  remain  substantially 

le  same  through  life,  with  the  difference,  which  Preyer  seems  to 

we  well  established,  that  they  are  slower  in  the  new-bom  child 

lan  they  afterward  becf)me. 

The  instinctive  motions  resemble  the  reflexes ;  they  have  to  a 

certain  point  their  mechanical  character,  and  are  produced  only 

as  in  consequence  of  certain  determiued  impressions.    Thus,  the 

ig  chick  does  not  perform  the  motion  of  scratching  on  the 

iri>et,  but  begins  it  at  once  on  the  gravel  walk,  as  if  the  feeling 

grains  of  svid  was  necessary  and  enough  to  set  the  mechanism 

jn  motion.    But  there  is  a  great  diflference  between  instinct  and 

reflex ;  it  is  not  ouly  that  instinct  is  more  complicated  and 

complex  motion  is  composed  of  co-ordinated  movements; 

it  it  is  connected  with  a  mental  disposition,  and  is  dependent 

a  psychical  representation  and  tendency,  or  an  image  and  a 

sling. 

Some  philosophers,  reserving  the  name  of  instinct  for  the  re- 
larkable  industries  of  some  species  of  animals,  like  bees  and  the 
i?aver,  deny  that  man  has  instincts.  But  how  can  we  dispute 
lat  true  and  indestructible  instincts  preside  over  the  functions 
li  individual  life  and  the  life  of  the  species  are  preserved  ? 
ii  is  that,  while  instinct  is  all  with  certain  animals,  with 
thers,  more  perfectible  and  higher  in  the  scale  by  that  fact,  a  very 
rge  part  is  left  to  the  intelligent  activity  that  can  adapt  itself 
circumstances.  Tliis  is  at  the  maximum  in  man;  and  in  the 
lult  and  cultivated  man  of  the  higher  races  the  part  of  mechan- 
is  reduced  very  nearly  to  nothing.  But  in  the  child  instinct 
tercisos  all  its  rights,  till  education  deranges  and  modifies  it. 
le  instinctive  character— that  is,  partly  psychical  and  not  ])urely 
sflexive — of  the  movements  composing  the  action  of  sucking,  ap- 
»rB  by  the  fact  that  the  hungry  child  will  suck  at  his  finger  as 
rell  aa  at  the  breast,  while,  if  he  is  not  hungry,  he  will  refuse  even 
ii©  breast.  It  is  also  by  instinct  that  ho  laughs  when  we  excite 
blm  by  playing  with  him,  or  even  by  tickling  him,  for,  if  he  is  in 
a  bad  hmn'ir  or  a  stranger  tries  the  experiment,  he  may  cry  in- 
8U-4wl  of  laugh.  The  instinctive  reaction  depends  assentially  on 
Ibe  psychic  condition  sfc  the  moment.  Nevertheless,  this  does  not 
|Ki!vent  instinct  being  a  hereditary  mechanism,  over  which  the 
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will  has  directly  very  little  iafluoaco.    It  can  affuct  it  only  by  dia 
posing  at  its  dcsiru,  when  it  can,  thtt  circumstances  that  call  thaf 
instinct  into  exercise. 

Till  the  end  of  four  months,  I  believe,  the  chihl  makes  no  mo- 
tions that  are  not  automatic,  reflexive,  or  instinctive.    From  tho] 
fifth  month,  j>erhaps,  certainly  in  the  sixth  and  .'•' 
imitative  motions  appear,  tlie  nature  of  which   > 
which  are  of  signal  importance  in  the  point  of  view  of  psycho-^ 

enesis  and  education.    It  is  hardly  necessary  to  say  that  1 

fcpeaking  of  unconscious  motions  instinctively  imitatetl,  not 

conscious  and  voluntary  imitation,  which  will  come  much  late 

Preyer  seems  to  me  to  be  under  a  mistake  wlu-n  b 
imitation  to  be  essentially  voluntary.    To  my  mind 
will  without  an  expressed  intention.     Where  is  the  intention,  tho] 
reflecting  consciousness,  when  an  infant,  hearing  another  one  cry- 
ing, begins  to  cry  by  contagion,  or  when  a  child  of  seven  months,] 
seeing  mo  tapping  tho  table  or  the  window  with  my  fingers,  exe-| 
cutes  a  poorly  imitative  scratching  with  his  tiugers  ?     Kursva 
teach  children  at  this  age  to  say  good-by  with  a  motion  of  Iho] 
hand,  which  tlicir  wards  imitate  at  sight.    I  was  nccntly  t«ild  of  aj 
boy  twelve  months  old  on  a  railway  train,  who,  wl)cn  his  falhor, 
to  quiet  him,  snapped  his  fingers  in  his  face,  immediately  iinitat«d| 
the  motion,  to  the  surprise  of  all.    Rubbing  my  h:i    '        ■  day  ail 
the  table,  partly  because  of  the  cold,  partly  in  i-:  i  saw  a{ 

little  girl  three  years  old  stop  eating  to  rub  her  band.i  tuo.    Tbfll 
same  child,  when  twenty  months  old, - 
child,  by  an  unconscious  imitation  op' 
dren  laugh  when  they  see  people  laughing,  yawn,  eing.  cough,  I 
spit,  snuff  the  candle,  light  a  paper  at  the  fire,  and  --  '  -  !  to 
read  and  write,  long  before  they  comprehend  any  of  -t*.! 

One  of  their  greatest  pleasures  is  to  imitate  tho  cries  of  animals,  ] 

either  spontanef^usly  or  after  another.    Their  plays  arc  • ••^-  nUj 

imitations  of  adult  life.    When  they  hear  a  story  tli  :«il 

them,  we  can  see  them  taking  on,  one  after  another,  ' 
fiions  of  the  characters  ;   and  when  they  begin  to  fcj    .:..   .;iey  | 
repeat  all  they  hear,  including  oaths  and  other  bad  words,  which 
it  horrities  us  to  hear  from  them.     It  is  1:  «»  in 

this  aptitude  of  children  to  imitat*  a  sipu  ,  .  aa  I>e-j 

launaydid.    It  is  rather  a  promise  of  intelligence.    What  is  called  j 
tho  child's  docility  results  large!      "  '  '  U 

loarns  everything,  at  first,  by  in  .  md 

sing.     Unconscious  imitation  accounts  for  many  faotft— fur  thuj 
I.  I  hat   in   .' 

)  11  more  :. 

tho  same*  ago.    But  this  more  than  half  anuual  t  mA 

lly  intvlllgenoo,  although  it  onnoQuoaB  it ;  oaij  lo- 
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fortunate  if  age  comes  upon  one  without  giving  him  something 
better  than  this  simian  and  parrot-like  disposition. 

These  imitative  motions,  at  first  wholly  involuntary,  are  the 
ones  which  the  will  will  take  hold  of  to  make  them  its  own  or  to 
suppress  them.  Habit,  however,  renders  them  indelible.  Hence 
it  is  never  too  soon  to  watch  against  them.  As  Preyer  well  says, 
everything  that  could  lead  its  imitative  tendency  into  dangerous 
ways  should  be  removed  from  the  child.  The  first  duty  of  educa- 
tion is  to  look  after  the  surroundings  of  children,  who  can  not 
grow  \ip  healthy  except  in  a  wholesome  medium.  To  comprehend 
the  weakness  of  the  will  against  imitation  re-enforced  by  habit, 
we  have  only  to  recollect  the  struggle  we  have  had  against  the 
tendency  to  do  what  we  have  been  accustomed  to  do.  Usually 
reason  accommodates  itself  to  the  situation.  Anticipated  and  led 
on,  it  does  what  is  easiest.  It  seeks,  and  always  finds  when  it  ■ 
seeks,  reasons  in  favor  of  inveterate  acts,  and  invents  sophisms  to  | 
justify  them. 

Voluntary  motions  are  the  intentional  ones,  or  those  which 
depend  essentially  upon  conscious  thoughts  and  feelings,  repre- 
sentations and  emotions.  The  will  apy)ears  at  a  relatively  late 
stage  of  the  general  development,  when  the  senses  have  furnished 
a  rich  provision  of  images  and  the  consciousness  of  a  consid- 
erable number  of  feelings.  Not  till  then  can  there  be  at  the  same 
time  the  conception  of  various  possible  motions,  foresight  of 
what  should  result,  comparison,  preference,  and  choice,  or  a  rela- 
tively clear  acquiescence  in  certain  acts  to  the  exclusion  of 
others. 

There  is  no  sign  of  will  so  long  as  the  child  performs  only 
unconscious,  automatic,  reflexive,  instinctive,  or  imitative  motions 
independently  of  its  previously  acquired  ideas  and  pre-existing 
affections.  Will  begins  when  a  thought  properly  so  called  be- 
comes motive  in  itself,  or  in  the  desire  accompanying  it;  when  a 
movement  known  to  bo  possible  is  anticipated  with  its  results,  and 
is  accomplished  intentionally.  Not  that  every  detail  of  the  mat- 
ter is  understood,  for  even  adults  are  not  thus  acquainted  with 
the  inner  mechanism  of  their  movements ;  but  it  should  be  repre- 
sented in  advance,  preconceived  as  a  whole,  and  determined  origi- 
nally by  the  thought  of  the  new  that  it  will  introduce  into  the 
consciousness  of  the  subject.  Observers  seem  agreed  that  there 
can  be  nothing  of  this  kind  before  the  fourth  month.  "Will  ap- 
pears when  the  child,  for  example,  associates  the  thought  of  au 
object  to  be  taken  with  that  of  making  a  motion  to  take  it.  It  is, 
as  it  were,  revealed  to  itself  when  after  awkward  and  fruitless 
attempts  the  child  meets  a  sudden  success,  discovers  his  power, 
and  gains  confidence  in  himself.  From  this  time  ou  Wva  Vi^ 
gathers  force  with  the  number  of  sucb  aB80c\a.WoTva  a»  'Cn»i  «««> 
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more  and  more  frequontly  repeated,  and  with  the  number  of  such  | 
efforts  becoming  more  and  more  sure  and  successful.  I 

The  will  presenting  the  double  aspect  of  a  choice  between  a  I 
number  of  possible  acts  and  of  ends  to  be  sought,  and  of  a  con- J 
scioua  effort  to  use  the  means  by  which  the  object  is  to  lH>  reacbud.l 
its  growth  is  also  double.  It  becomes  more  worthy  of  ai ' 
as  the  consciousness,  growing  richer  in  ideas  and  feelings,  i 
a  larger  choice  of  ends  and  means,  and  as  the  active  energy  be- 1 
comes  capable  of  stronger  and  more  consecuti^       "'  I 

As  the  faculty  of  voluntary  motion  Is  de\  innvementaj 

which  were  at  first  fortuitous,  unconscious,  and  ign(»rant  of  Mb*! 
jecta,  executed  without  intentional  direction  or  i  '  .n,  mt«-| 

chanically  or  upon  chance  impressions  of  the  sii.  Uiken  I 

notice  of,  become  gradually  more  closely  nssociated  with  the  i>er-| 

ceptions,  executed  with  increasing  ease  and  accut -i'l  uiuro  I 

and  more  the  effect  of  an  express  will  or  conscious  .  wlitcb  I 

knows  what  it  is  doing  and  docs  what  it  wants  to.  Tliis  energy,  j 
although  it  takes  on  a  new  name,  does  not  invent  a  single  new  j 
movement  and  creates  nothing.  The  power  of  attention  is  an  I 
essential  factor,  perhaps  the  principal  one,  and  makoa  of  an  ] 
energy  iu  the  begimiing  dispensed  a  concentrated  and  intentional  j 
energy.  Wo  c^n  not  determine  to  what  point  attention  i«  at  any  I 
age  the  condition  of  a  rich  mental  and  moral  •'       '  '.    But  ] 

when  the  child,  having  taken  notice  of  its  in'  ud  awk- 1 

ward  movements,  Ijegins  the  effort  to  co-ordinate  them  in  view  of  I 
precise  ends;   when,  for  example,  it  moves  syran  '"v  both  I 

arms  to  embrace  or  both  hands  to  take;  when,  iii  _  .  it  i»o«l 

lates  movements  formerly  associated,  stepping  on  one  foot  to  I 
push  the  ball  with  the  other,  striking  with  <        '       '   "'       "  ' 
which  it  is  holding  in  the  other — it  is  already  i  i 

of  the  will.  mI 

There  is  a  kind  of  struggle  for  cxi.stence  amonr  •'  -  •' — ^ 

vague  movements  of  the  eyes,  arms,  hands,  feet,  ai. 
which  are  useless  or   injurious  are  eliminated.     Ti  ib  J 

are  advantageous,  that  procure  a  physical  or  moral  t  'Of  1 

are  repeated,  predominate,  and  are  accomplished  in  l"  le.  J 

From  involuntary  they  become  voluntary,  wh'  ••»- I 

cape  the  will  to  become  habitual.    Preyer  give;-  „  np- 1 

tion  of  the  various  motions  of  the  child  and  their  i  .  which  1 

can  retrace  daily  in  its  general  fen'  "  " 

lotions  of  the  head,  for  a  long  time  ^  .  .  j 

even  In  taking  the  breast ;  the  motions  of  prcbraisioii,  App&rBotly  I 
ni'  iiral  ami      '  ■      .       ■       •  ■■  -    ■         •         .     -  •     .        ^ 

H'  it  has  a  i  ,  j 

down  and  remain  sented,  to  creep,  to  get  along  on  tt  ,■■ 

rise  upon  its  feet,  to  stand,  to  let  go  of  the  support,  nnu  u>  v>  uilc^^ 
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_  It  is  a  law  of  some  of  the  motions  we  are  talking  of  tliat  exer- 
Bse  perfects  them  ;  we  can,  therefore,  to  a  certain  degree,  hasten 
■lelr  development.  But  we  must  bo  very  careful  how  wu  do  this, 
Bpr  every  premature  exercise  is  accompaniud  by  dangers  ;  all  pre- 
fccity  is  paid  for  in  bad  money.  The  precept, /oHww  Nature,  is 
fc|>eciully  pertinent  in  the  earlier  years.  Then,  more  than  ever, 
■jkture  takes  her  revenge  if  wo  try  to  hurry  her  and  do  violence 
^b  hdr.  No  artiticial  excitations.  They  are  rarely  necessary,  and 
Ire  dangerous. 

■  People  sometimes  ask,  At  what  age  can  we  seat  a  child  in  a 
Hiair ;  when  put  him  on  his  legs ;  how  old  must  he  be  liefore  we 
bach  him  to  walk  ?  The  answers  are  easy,  Hti  must  not  bo  made 
■D  sit  till  he  has  spontaneously  sat  up  in  his  bed  and  has  been  able 
lo  hold  his  seat.  This  sometimes  happens  in  the  sixth  or  seventh 
Lonth,  sometimes  later.  The  sitting  position  is  not  without  dan- 
■er,  even  when  he  takes  it  himself ;  imposed  prematurely  iipon 
Kim,  it  tires  tho  backbone  and  may  interfere  with  the  growth,  so 
■)e  child  should  never  be  taught  to  stand  or  to  walk.  That  is  his 
BfFair.  not  ours.  Place  him  on  a  carpet  in  a  healthy  room  or  in 
•V  ;  air.  and  let  him  play  in  freedom,  roll,  try  to  go  ahead  on 
Ji  is  and  feet,  or  go  backward,  which  he  will  do  more  suc- 
kessfully  at  first,  it  all  gradually  strengthens  and  hardens  him. 
Bouie  day  he  will  manage  to  get  upon  his  knees,  another  day  to  go 
jCjirward  upon  them,  and  then  to  raise  himself  up  against  the  chairs. 
Be  thus  learns  to  do  all  he  can,  as  fast  as  he  can,  and  no  more. 

■  But,  they  say,  he  will  be  longer  in  learning  to  walk  if  he  is  left 
Bo  go  on  his  knees  or  his  hands  and  feet  indofinitoly.  What  diflor- 
Hice  does  it  make  if,  exploring  the  world  in  this  way,  ho  becomes 
pcquainted  with  things,  learns  to  estimate  distances,  strengthens 
ms  legs  and  back,  prepares  himself,  in  short,  to  walk  better  when 
MB  gets  to  walking  ?  The  important  thing  is,  not  whether  he 
valks  now  or  then;  but  that  he  learn  to  guide  himself,  to  help 
■iroself,  and  to  have  contidence  in  himself.  I  hold,  without  exag- 
fcrMtion,  that  education  of  the  character  is  going  on  at  the  same 
Hme  with  training  in  locomotion,  and  that  the  M'ay  one  loams  to 
Bulk  is  not  without  moral  imi)ortauce.  From  different  points  of 
^^^  but  for  reasons  identical  at  the  bottom,  hygieuists  and 
IVHKlist«  agree  in  disapproving  of  leading-strings.     lu  a  moral 

and  physical  sense,  the  pre-eminent  educating  agent  is  liberty, 
oataral  activity,  unfolding  itself  without  constraint  under  a  dis- 
oveet  surveillance  that  is  limited  to  removing  gi*ave  changes  and 
proventing  real  faults.     The  necessity  of  such  surveillance  is 

[.•''         '  idont  from  the  fact  that  the  body  of  the  child,  on  ac- 

I  xtreme  snp[)leness,  takes  every  sort  of  wrinkle,  if  we 

may  speak  thus,  with  equal  facility.  Vigilance  at  every  moment 
k  adl  that  can  prevent  it  from  contracting  every  kind  of  vicious 
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habit ;  the  great  point  is  to  reconcile  such  vigilance  with  the  lib-| 
erty  which  its  spontaneous  development  demands. 

Tho  progress  of  voluntary  niotiun^ 
are  willed,  so  to  speak,  in  all  their  \>-^ 
conceived  end  by  the  simplest  ways,  with  tlie  grrjaiost  pri*ci8iou] 
and  accuracy.  Then  there  is  no  more  fortuitous  or  ludctrr- 
minuto  motion,  no  more  expenditure  of  iiseless  force.  Such 
triumph  of  reflective  activity  may  be  obseni'ed,  for  example,  iol 
the  accurate  designer.  Those  know  how  much  time  and  pains  it' 
takes  to  reach  that  point  who,  trjing  to  teach  children  to  writ«,j 
have  seen  them  at  seven  or  eight,  or  more,  years  ohl,  Iwistt  thorn- 
selves,  make  faces,  stick  out  their  tongue,  pucker  tbuir  \\\y»,  andl 
make  ten  useless  movements  to  one  useful  one.  This  brings  asj 
back  to  the  important  fact  that  inhibition  of  noxious  or  useless  I 
acts,  of  automatic  motions  having  no  necessarj'  relation  to  lh«j 
willed  act,  is  an  essential  element  of  the  progress  of  mobility. 

This  is  equally  the  case  in  the  progress  of  the  will  generally. 
In  moials,  too,  when  the  act  consists  aa  much  in  the  inner  msolu- 
tion  as  in  the  motion  tliat  carries  it  out,  while  the  will  may  begin] 
by  being  a  hardly  conscious  effort  of  desire 

object,  it  will  end  by  being  to  a  largo  extent  •  r  a| 

conscious  and  intentional  restraint,  a  spontaneous  ini  I 

say  spontaneous  ;  but  a  long  time  will  pn   ■  '    '  •■     •  lxw 

comes  capable  of  controlling  himself,  of  'f'Jji 

his  impulses  and  desires;  ho  will  have  to  be  helped  in  it  at  Ijnrt. 

It  is  the  office  of  etlucation  to  put  the  first  check  up-- *  of| 

these  impulses  to  the  advantage  of  others,  to  oppose  :  tol 

thought,  tendency  to  tendency,  and  fear  to  desire.  That  i»  why] 
the  subjection  of  children  to  a  firm  discipline  is  alwoys  the  b(!gin-| 
ning  of  education.  To  resist  them  is  to  hold  thorn  up.  To  bend  [ 
them  to  a  rule,  as  broad  as  you  please,  but  inflexible  a-  t  itj 

prohibits,  to  prevent  their  doing  what  ought  not  to  i  »i» 

exact  from  them  only  what  is  necessary,  but  exact  it  Qrml. 
prepare  them  to  govern  themselveij. 

But,  so  far  as  the  inhibition  i8  not  the  cliild's  own  sct>  it  is  iMit  [ 
an  act  of  the  will.  It  does  not  hccomo  that  till  after  having  been  I 
imjMised  often  from  without,  and,  1.  '       ^>y  become  less  paia- j 

ful,  it  is  appreciated  by  the  child  1  restUts.and  the  wilt  I 

becomes  the  possessor  of  it.    This  is  the  reason  that  while  tlw>  I 


earliest  discipline  should  be  firm,  it  iir-  •  ■    -  -•' 

and  liberal,  and  become  more-  and  m 

ulty  is  developed.      I  call  broad  and  at  the  sai 

discipline  which,  without  yieldin-   •■•  •  -i--  -   •  ■ 

the  unreirulnted  and  tyrannical  ■ 

n'  ,'  him  down  with  pr> 

!i  -  iiiii.li  •>iJ"-i^ -'-•■Mim  i— ,    .-. 
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him  to  frank  action  and  the  free  exercise  of  his  faculties  under 
his  own  responsibility.  It  must  not  be  forgotten  that,  while  the 
inhibition  imposed  upon  him  is  a  means,  voluntary  inhibition  is 
the  end.  The  purpose  is  to  initiate  him  into  self- restraint  and 
self-government,  and  he  can  be  prepared  for  it  only  by  being  ex- 
ercised in  it. 

Proyer  is  not  quite  clear  in  marking  the  distinction  between 
not  wishing  and  wishing  not.  We  define  two  distinct  species  of 
inhibition  ;  one  voluntary,  and  the  other  really  willful.  The  first 
takes  place  when  a  child  under  restraint  and  watch  abstains 
against  his  own  inclination  from  doing  what  is  prohibited — for 
example,  when  he  stops  crying  when  interrupted  by  a  stranger, 
or  when  in  the  garden  ho  draws  back  from  a  trespass  he  is  about 
to  make  upon  the  turf  at  the  sight  of  the  watchman.  There  is  in 
those  acts  what  may  be  called  a  simple  non-wishing,  for  the  thing 
that  counteracts  the  temptation  is  something  outside  of  the 
child's  will.  But  when  the  child,  free  and  alone,  finds  sponta- 
neously in  his  own  thoughts  an<l  feeliugs  a  counterpoise  to  his 
temptations,  there  occurs  an  inhibition  of  a  new  kind,  which  is 
not  simply  a  nou-will  but  a  positive  and  meritorious  will.  Moral 
education  consists  essentially  in  gradually  substituting  this  kind 
of  inhibition  for  the  other,  the  empire  of  reason  for  that  of  con- 
straint. 

It  does  not  really  begin  so  long  as  we  only  guard,  watch,  and 
prevent.  Innocence  thus  obtained  has  only  a  provisional  and 
preparatory  value  with  the  child,  and  none  with  adults.  Some 
young  people  have  been  brought  up  in  this  way,  under  conditions 
of  complete  surveillance,  kept  in  leading-strings  till  they  were 
twenty  years  old.  This  is  better  than  nothing,  in  so  far  as  the 
object  is  to  prevent  their  making  fools  of  themselves;  but  their 
parents  are  mistaken  if  they  believe  they  have  been  well  trained ; 
they  have  not  been  trained  at  all.  They  are  like  the  cat  that 
withholds  its  paw  from  the  tomj>ting  dish  as  long  as  it  sees  the 
stick,  but  which  is  secretly  eager  to  get  its  chin  in. 

That  person  alone  is  morally  trained  who  can  watch  and  con- 
duct himself ;  who,  as  Montaigne  says, "  has  enough  in  his  own 
eyes  to  keep  him  in  office."  Education  ought  gradually  to  lead 
children  to  this  point,  prudently  risking  a  little,  loading  them 
from  the  beginning  with  as  few  restraints  as  possible  and  loosen- 
ing these  little  by  little,  making  only  reasonable  demands  and  ex- 
plaining the  reasons  for  them  as  fast  as  they  can  be  comprehended. 
I  do  not  hesitate  to  measure  the  value  of  an  education  according 
to  the  degree  in  which  it  has  sought  to  t«ach  the  child  from  the 
cradle  to  help  himself  and  govern  himself — to  make  men  who 
shall  be  characters. — Tra^islated  for  The  Papular  Science  Monthhj 
^from  the  Revue  Scientifique.  ^h 
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WHAT  KEEPS  THE  BICYCLER  UPRIGHT?* 

By  CHARLES  &  WASBIKG,  Pa.  D. 

THERE  is  something  weird,  almost  oncaniiy,  in  the  noiseleHi 
rush  of  the  'cyclist,  as  be  comes  into  view,  passes  by,  and  disa]^ 
jH^ars.  Pedestrians  and  carriages  are  left  behind.  He  yields  onlj 
to  the  locomotive  and  to  birds.  The  apparent  ease  and  securitj 
of  his  movement  excite  our  wonder.  We  have  seen  rope-waIk< 
ers,  and  most  of  us  have  tried  to  walk  on  the  top  rail  of  a  fen«J 
and  have  a  vivid  recollection  of  the  incessant  tossing  of  arms  aiu] 
legs  to  keep  our  balance,  and  the  assistance  we  got  from  a  long 
stick  or  a  stone  held  in  our  hands.  But  the  'cyclist  gets  no  helpk 
His  legs  move  only  in  the  tread  of  the  wheel,  and  his  hands  res! 
quietly  on  the  ends  of  the  cross-bar  of  his  machine.  The  rope- 
walker  keeps  every  muscle  tense,  and  every  limb  in  motion  ot 
ready  to  move.  No  wonder,  when  a  tourist  on  his  bicycle  spin« 
for  the  first  time  through  a  village  here,  or  among  the  nomada 
of  Asia,  he  is  followed  by  a  gaping  crowd,  till  his  machine  caN 
ries  him  out  of  their  sight. 

We  involuntarily  ask.  How  is  it  possible  for  one  supported  on 
so  narrow  a  ba.su  to  keep  his  seat  so  securely  and,  seemingly,  so 
without  eflFort  ? 

For  an  answer  to  this  question  I  have  searched  somewhat 
widely,  and,  while  I  have  found  articles  enough  on  or  about  the 
bicycle,  and  what  has  been  done  by  its  riders,  I  have  found 
none  that  offered  a  reasonable  theory  for  its  explanation.  This 
is  my  ajKjlogy  for  presenting  the  present  paper.  In  it  I  shall 
state  the  theories  which  have  been  offered,  the  reasons  why  they 
are  unsatisfactory,  and  then  give  what  appears  to  me  the  true 
rationale  of  tlie  machine.  * 

The  only  pajier  I  found  that  claimed  to  explain  the  bicycle  was 
one  by  Mr.  C.  Vernon  Boys,  entitled  The  Bicycle  and  its  The- 
ory. It  was  delivered  before  a  meeting  of  mechanical  engineers, 
and  is  rofxirtcd  at  great  length  in  Nature,  vol.  xxix,  page  478. 
Here,  thought  I,  is  .something  valuable  and  convincing.  But,  on 
examination,  I  found  that,  out  of  several  pages  of  closely  printed 
matter,  the  Theory  occupied  possibly  a  dozen  lines.  All  the  rest 
was  about  the  bicycle  and  what  had  been  done  on  it,  but  not 
another  word  about  its  theory.  We  are  told  that  Mr.  Boys  ex- 
hibited a  top  in  action,  and  requested  his  audience  to  notice  its 
remarkable  stability.  Then  ho  said  that  the  stability  of  the  bi- 
cycle was  due  to  the  same  principle,  but  made  no  attempt  to  show 
any  connection  between  them.    The  top  revolves  on  its  axis,  and 

•  A  pv[ieT  Tcai\  \»toT»  >3oftN  u&w  ^iK*^«\t;  b\stUut«. 
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'it  stays  up  as  you  see ;  the  wheel  of  the  bicycle  revolves  on  its 
axis,  and  therefore  it  stays  up,  was  his  theory  and  demonstration, 
and  the  whole  of  it,  and,  so  far  as  one  can  judge  from  the  report, 

I  he  was  satisfied,  however  it  may  have  been  with  his  audience. 
I  Of  all  machines,  none  seem  to  be  so  little  understood  as  the 
top  and  its  near  relation,  the  gyroscojie.  Hence  the  best  that  can 
be  said  is,  that  the  lecturer  availed  himself  of  the  tendency  found 
In  most  minds  to  "  explain  "  an  unfamiliar  phenomenon  by  re- 
ferring it  to  some  other  more  familiar  one,  longer  known,  but 
equally  incomprehensible — as  if,  as  in  grammar,  two  negatives 
make  an  atRrmative,  so,  in  physics,  two  unknowns  make  a  known. 

k  Without  going  into  the  theory  of  the  top,  or  of  tlie  gyroscope, 
t  is  easy  to  show  experimentally  that  their  stability  and  that  of 
he  bicycle  must  be  due  to  different  principles.  I  spin  on  the 
table  before  you  a  toj)  with  a  somewhat  blunt  point  {Fig.  1). 
You  notice  it  runs  around  in  a  circular  or  rather  a  spiral  path, 
and  gradually  rises  to  a  pei-pendicular.  I  strike  it  quite  a  hard 
l)low,  but  do  not  ujiset  it.  I  send  it  flying  across  tlie  table,  or  off 
to  the  tioor,  but  still  it  maintains  its  upright  position.    You  no- 

■fcice  that,  wlien  it  is  perpenilicular,  it  stands  still ;  but,  if  it  leans 
ever  so  little,  it  immediately  begins  to  swing  or  gyrate  around  a 
vertical  axi.s.  I  now  change  the  top  for  one  whose  point  is  very 
fine  and  well  centered  and  sharp  (Fig.  'i).    You  see  that  it  hardly 


Fio.  1.— BLCST-PorantD  Tok 


Fio.  S. — SHABP-roumD  Tor. 


ivels  at  all.  I  now  cause  the  point  to  fall  into  a  slight  pit  in 
the  surface  of  the  table :  it  ceases  to  travel,  but  ccmtinues  for  a 
very  considerable  time  to  swing  around  a  vertical  axis,  and  is 
remarkably  stable,  whatever  the  angle  at  which  it  leans.  Stop- 
ping its  traveling  has,  as  you  see,  no  effect  upon  its  stability ;  but 
now  I  put  my  pencil  before  the  axle  and  stop  the  gyration  or 
swinging  around.  Immediately  the  power  of  staying  up  is  gone, 
and  the  top  falls.  I  may  vary  the  experiment  in  every  possible 
way  :  so  long  as  the  axis  is  inclined,  the  result  is  the  same ;  the 
moment  the  gyration  ceases,  the  top  falls. 

■      In  the  case  of  the  bicycle  there  is  no  gyrating  around  &  ve,Tt.v- 
cal  axis.    Whatever  else  it  may  do,  it  doea  ivo\.  do  \Xvb.\..   X^V,'a» 
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you  saw,  gyration  is  ahsolutoly  essential  to  the  effect  which  Mr.j 
Boys  thinks  accounts  for  its  stability. 

We  may,  I  think,  dismiss  the  toji  from  fnrtJier  coi  (in! 

but  there  is  another  instrument  apparently  much  citi- 
lation  to  the  bicycle.    I  mean  the  gyroscope,  or  rather  that  for 
of  it  which  Sir  William  Thomson  calls  a  gyrostat.     T: 
upright  like  the  bicycle's  (see  Figs.  3  and  4).    The  I". 


Pwa.  8  tjn>  A.— 1m.  Gt»o«t*t, 

the  ring  which  supports  the  wheel  reBts  in  a  kind  of  trough,  to  th« 
bottom  of  which  is  attached  crosswiBe  a  piect.'  of  '         '    ■  4>8t  i 
in  Fig.  3)  curved  on  the  lower  edge,  and  with  two  ]■    _         ig  wir 
by  which  it  may  be  drawn  back  and  forth  in  the  plane  of  the  wb<«].| 
I  now  set  the  wheel  in  rapid  motion — much  rii  ' '  "'lani 

any  bicycle-wheel  can  go ;  I  place  it  on  a  smooth,  ;  — 1| 

have  here  a  pane  of  glass — and  leave  it  to  itself.    It  be i. 
as  you  see,  to  revolve  around  a  vertical  axis.    If  it  leati- 
volves  slowly;  if  it  leans  much, it  revolves  fjister.    It 
to  the  table,  though  I  push  it,  or  strike  n  lianl  blow.     It 
with  remarkable  force.     I  now  take  it  by  the  j.--..;.    t;-' 
and  attempt  to  make  it  move  in  a  straight  coip  A*\ 

docs  when  it  spins  along  the  road.     Instantly  it  fulla.     The  rota- j 
tion  of  the  wheel  on  its  axis  was  not  in  the  slightest  degree  int^r- 
fered  with,  but  the  stability  vanishe.s  the  moment  the  rutatitm 
around  the  vertical  axis  ceases.     7 
servo  tlie  conditions  are  far  more  I 

static  action  than  in  the  bicycle,  for  the  maw  of  tha  rim  nf  m 
gyrostat  \^  \\\w\\  times  heavier  in  j"  * 

sjieed  incomparably  greater.    I  try  th- 

the  result  is  always  the  same.    No  amount  of  skillful  niuii 
ment  will  make  the  instrument  stay  w  '  "        "   '     '    "' 
move  in  n  straight  line.     I  "iibmit 

proof  positive  that  the  ^  <,\t(tyi«v^t  the  i  ^x 

come  from  Jiny  gyrosoopjc  .^v^hmu. 
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Others  find  in  its  going  so  fast  the  reason  why  the  bicycle  does       J 
\    not  fall — referring,  of  course,  in  a  blind  way  to  that  principle  em«       ^| 
^Hodiod  by  Newton  in  his  first  law:  "A  body  in  motion,  if  left  to        ^| 
^^■^f,  will  continue  to  move  in  a  straight  line  forever."    A  brief       H 
^^^Bdnation  will,  I  think,  convince  you  that  this,  too,  fails  to       H 
^^Ecmuit  for  the  effect  which  we  know  is  somehow  produced.                 H 
^y    It  is  another  principle  iu  phys-   ^                                              ^        | 

^K8  luat  two  lorces  acting  at  right 

/ 

I 

ot  ^H 

es  ^^1 

H 
■ 

es       ■ 

1 
as       H 

m-       H 

^Bogies  to  each  other  do  not  inter- 

/ 

^Kre.    Each  produces  its  own  effect 

/ 

^^B  ituly  as  if  the  other  did  not  act. 

/ 

^BV>r   example,  if   a  certain    force 
^Kends  a  body  (D,  Fig.  5)  north  at 
the  rate  of  ten  feet  in  a  second,  and 
another  force  sends  it  east  at  the 
same  rate,  at  the  end  of  one  second 
it  will  have  gone  ten  feet  north  and 
ten  feet  east,  exactly  as  if  each  forco  ^ 
hatl  acted  alone.  Going  toward  A  B  *"" 
does  not  in  the  least  hinder  its  go- 
ing toward  B  C    Now,  in  case  of  a  bi< 
whether  fast  or  slow,  ia  at  right  angle 
in  any  way  resist  it ;  and,  therefore,  a 
^him  to  tilt  over,  the  forward  motion  w 
^H   But  it  may  be  said  that  the  force 
^Hans,  say  to  the  right,  is  in  fact  reso 
^Kie  vertical  and  the  other  lateral,  an 
^^Luses  the  bicyclist  to  fall.    This  dot 
^Hoth  components  are  perpendicular  tc 
^^kd  hence  its  forward  motion  can  in  i 
HBhem.    Unless  some  other  force  comes  1 
^Tall  toward  whichever  side  he  happens 
L          Many  think  they  find  this  counten 
^^^al  force."    You  all  are  familiar  witl 
^^ou  feel  them  every  time  you  turn  a 
[    foot  or  in  a  wagon,  or  on  horseback. 
^■ircuB  lean  well  toward  the  center  ol 
^■irown  outward.   We  see  its  effect  whe 
^Hoomer.    In  such  cases  "centrifugal 
^Hart.  and  is  the  real  upholding  force. 
^H    But  centnfugal  force  is  impossible 
fin  the  same  direction— i.  e.,  in  a  stra 
^<-t             f  direction,  and.  other  things 
Hv^^             in  proj)ortion  to  the  abrnj>tr 
HMi|iematioians  say,  the   vgloc^ity  be 
^■Huy  M  the  radius  of  t}j    ^;.ve  in  w 

/ 

/ 

/ 

/ 

/ 

^ 

1.  6. — DlAOBAM  ILtCmUTIHO  THE  Cl 

roaniuK  or  Fukou. 

jyclist,  his  forward  motic 
3  to  gravity,  hence  does  n 
s  it  is  gravity  that  caue 
ill  not  prevent  his  fallinig 

of  gravity  when  the  'eye 
Ived  into  two  componen 
i  it  is  the  latter  only  th 
;s  not  help  the  matter,  f 
)  the  course  of  the  bicyc 
10  way  counteract  either 
nto  play,  the  bicyclist  mu 

to  begin  to  lean, 
icting  influence  in  "centr 
1  the  effects  of  this  "  forc< 
corner  quickly,  whether 
The  bare-back  riders  in  t 

the  ring,  to  escape  beu 
n  the  bicyclist  spins  arou 

force  "  plays  an  importa 

so  long  as  the  body  mov 
kight  line.    There  must 
i  being  equal,  this  force 
less  of  that  change;  or, 
ing  constant,  it  varies 
rhich  the  body  tnovee.    1 
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larger  the  radius  the  smaller  the  centrifugal  force.  If  the  mdhis  j 
of  curvature  becomes  infinite — i.e.,  the  curve  bt'conii'a  a  straight  | 
line — the  centrifugal  force  becomes  infinitely  small,  or  zero. 

So  long,  therefore,  as  the  bicyclist  does  not  turn  comers — kccpH| 
in  a  straight  course — the  centrifugal  force  gives  us  n"  ice 

whatever  iu  understanding  why  he  keeps  his  seat  ^'  ■  ly. 

But  yet  it  may  be  thought  that  this  force,  if  supplemented  byj 
skillful  balancing,  is  sufficient.  It  keeps  the  bicycle  from  ' 
when  turning  corners :  will  not  good  balancing  account  : 
stability  when  moving  in  a  straight  course  ?  We  are  all  familiar  I 
with  the  phenomena  of  balancing  one's  self.  We  know  tht  help 
a  heavy  jiolo  gives  at  such  times ;  how  a  [ktboh's  legs  and  anno  i 
move  with  startling  rapidity  in  the  opposite  direction  to  that  in 
which  he  feels  himself  falling.  There  is  nothing  of  lhi«  on  the 
wheel.  If  the  stability  was  due  to  balancing,  it  wojild  not  he  *» 
very  difficult  for  a  bicyclist  to  sit  upon  his  machine  when  not  in 
motion,  and  when  its  wheels  both  point  in  the  same  direction.  I  ^ 
have  never  seen  one  that  could  do  it.  I  suspect,  however,  that  it  H 
is  not  impossible,  any  more  than  to  stanii  on  the  top  round  of  an  ~ 
unsupported  ladder.  But  the  ordinary  bicyclist  can  not  d«i  it ; 
and  yet,  without  apparent  effort,  he  rides  securely.  That  his  sta- 
bility is  not  due  to  his  balancing  and  to  his  rapid  forward  • 
combined,  is  evident  wlien  we  reflect  that  if  the  hundh's  ar^ 
immovable,  so  that  neither  of  the  wheels  can  be  turned  to  the 
right  or  left,  it  is  impossible  for  any  ordinary  rid-  '     r  at 

what  speed  he  may  move,  to  keep  from  fulling  f«'i  t- 

ablo  time  after  he  once  begins  to  tilt. 

Apparently  the  fact  that  some  can  ride  "  hands  off  "  t y 

wheel  contradicts  this,  for,  however  it  may  be  on  an  "  y," 

on  a  "  safety  "  the  rider  can  not  guide  it  by  the  jK-dnU,  ami  as  he 
docs  not  touch  the  handles  of  the  stcering-whtvl  or  the  wlu«l 
itself,  it  would  seem  that  his  not  tilting  must  Iw  due  l«»  goixl  bal- 
ancing. Experiment,  however,  proves  the  eunlrory.  Let  the 
steering-whtn'l  bo  tixod  by  tying  the  hamlltis,  or  by  a  clamp  cm 
the  spindle,  so  that  it  can  not  turn  to  the  right  or  the  l«ft,  and 
then  let  tlie  'cyclist  try  to  keep  it  erei-t.     B.-i' 

except  possibly  to  delay  his  fall  a  few  momenl  -.  

tliat,  he  can't  ride  hands  off  at  all  if  he  tries  to  do  »o  vuly  l»y  Iwl. 
ancing.     Tlie  explanation  of  «'    '        ■  '^ 

requires  some  other  matters!- 
dt-siro  to  establish  is  that  in  this  kind  of  ridiufr,  iw  well  as  ia  aO 


ancing. 

T     I  1, 


•k  you  I 
for  the 
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ipon  the  subject.  Gyration  has  nothing  to  do  with  it ;  centrif- 
ugal force  has  no  application  to  it,  excei)t  when  turning  corners, 
or  otherwise  changing  abruptly  the  direction  of  the  movement; 
balancing  is  a  detriment  rather  than  an  assistance;*  and  rapid 
motion  alone  accounts  for  nothing.  Some  other  explanation  is 
needed ;  this  I  shall  now  attempt  to  give. 

Regarded  mathematically  as  a  machine  for  the  application  of 
force,  the  bicycle  is  a  very  simple  affair.  The  weight  (Figs,  C  and 
7)  is  applied  at  the  saddle.  A,  and  is  so  great  that  the  center  of 


^^i 

^bU 


tililcil.t,  WITH   LlXEM  or  FoBOB. 

avity  of  the  whole  is  very  close  to  that  point.  A  B  and  A  C 
are  the  lines  of  force,  B  marking  the  point  where  the  fore  wheel 
rests  on  the  groun<l,  and  C  where  the  rear  one.  In  discussing  the 
forces  that  act  on  the  machine  we  need  consider  only  these  lines, 
all  the  other  parts  being  merely  for  convenience  or  ornament.  It 
is  evident  that  A  can  not  of  itself  tilt  either  backward  or  for- 

ard,  since  a  vertical  line  from  it  falls  between  B  and  C.    In 


•  At  the  close  of  the  rending  of  the  pnper,  a  teacher  of  the  art  of  ridlnf;  the  bicycle,  a 
in  of  liirpn;   experience,  arojic,  and,  in  the  course  of  \\\»  remarlcs,  f^aid  timt  one  of  Ihe 
^hief  difficulties  lie  had  tn  mntend  with  in  teaching  bcf^inners  to  ride,  was  to  induce  them 
to  ;nve  up  all  idea  of  bnlancini; ;  tImt  (III  this  wag  done  they  could  not  ride  well — a, 
^^ktriking  corroboration  of  the  thcoix'tical  conclueioik  arrtvcd  aVVi';;  VV\e  ^T\Xec  oV  ^\'iv«  v*-V^^' 
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reference  to  them  it  ia  in  atablo  equilibrinm,  wbilo  in  regard  tul 
side  motion  ita  equilibrium  is  very  onstable;  the  least  tiling  will] 
upset  it. 

To  study  the  matter  more  conveniently,  I  have  had  a  formi 
made  which  eliminates  all  unneoessary  jmrts  and  rt'prasents  only 


i 


Fio.  7.— A  "Satstt"  BtcTout,  wmi  Lixu  oy  Foaoc 

the  lines  of  force  and  the  weight  on  the  saddle  (Fig.  8).    It 
eists,  as  you  see,  of  two  long,  slender  pieces  of  jiino,  and  looi 
like  a  huge  capital  A,  the  cross-piece  serving  merely  to  bold 
whole  more  firmly  together.    At  the  apex,  A,  I  have  placed 
few  pounds  of  lead  to  represent  the  rider's  weight, 

^  In  the  older  form  of  the  bJc; 

I'le,  the  wheel  in  front  is  ver 


1    A 

much    the    larger.     The  cxir 
spending  log,  A  B   [Txs.    8), 
ituKth  steeper  n                     t 
the  other.    Iii''t....                < 

is  just  the  reverse.  ■            r 
being  p'                                    .* 

the  two ^                   y 

samestzfi.    Asthetl 

/'     \ 

C                                           B 

Fw.  a.— ArT«iUTW  lunmnToro  Ttir  Wit 
k  BicToui  (•  SBTT  Drnui' 

For  r                     ■     ' 

I 
former. 

I  place 

B.  in  my  hand,  and  at  the  satiie  height  frum 

notic«:  the  weight  at  the  apox,  or  Muldlii,  U^iii« 
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right ;  I  quickly  move  my  hand  to  the  right  till  it  comes  under 
the  weight.  If  the  saddle  tilts  to  the  left,  I  move  my  hand 
quickly  to  the  left.  In  every  case,  by  moving  my  hand  more 
rapidly  than  the  weight  tilts,  I  bring  the  point  of  support  under 
it.  It  is  very  easy  in  this  way  to  keep  the  weight  from  falling; 
and  that  is  the  way  the  bicycle  is  kept  upright. 

But  you  will  ask,  How  can  the  rider  move  the  point  of  sup- 
port when  it  is  on  the  ground,  and  several  feet  out  of  his  reach  ? 
He  does  it  by  turning  the  wheel  to  the  right  or  left,  as  may  be 
necessary — that  is,  by  pulling  the  cross-bar  to  the  right  or  left, 
and  thus  turning  the  forked  spindle  between  whose  arms  the 
steering-wheel  is  held  and  guided. 

But,  some  one  will  say.  How  does  turning  the  wheel  bring  the 
point  of  support  to  the  right  or  left — whichever  the  machine  may 
happen  to  be  leaning  ? 

Let  us  suppose  a  'cyclist  mounted  on  his  wheel  and  riding, 
say,  toward  the  north.  He  finds  himself  beginning  to  tilt  toward 
his  right.  He  is  now  going  not  only  north  with  the  machine,  but 
east  also.  He  turns  the  wheel  eastward.  The  point  of  support,  B 
(Fig.  6),  must  of  necessity  travel  in  the  plane  of  the  wheel ;  hence 
it  at  once  begins  to  go  eastward,  and,  as  it  moves  much  faster  than 
the  rider  tilts,  it  quickly  gets  under  him,  and  the  machine  is  again 
upright.  To  one  standing  at  a  distance,  in  front  or  rear,  the  bot- 
tom of  the  wheel  will  be  seen  to  move  to  the  right  and  left,  just 
as  I  moved  the  foot  of  the  skeleton  frame  a  moment  ago.  | 

I  conclude,  then,  that  the  stability  of  the  bicycle  is  due  to 
turning  the  wheel  to  the  right  or  left,  whichever  way  the  leaning 
is,  and  thus  keeping  the  point  of  support  under  the  rider,  just  as 
a  boy  keeps  upright  on  his  finger  a  broomstick  standing  on  its 
smallest  end. 

It  may  be  questioned  whether  the  bottom  point  of  the  wheel 
really  travels  faster  than  the  weight  at  the  saddle  tilts  over, 
and,  if  it  does  not,  then  the  explanation  which  I  have  been  giv- 
ing fails. 

By  an  easy  calculation,  based  on  the  well-known  principle  that 
the  velocity  of  a  body  moving  under  the  influence  of  gravitation 
varies  as  the  square  r(X)t  of  the  height  from  which  it  has  fallen, 
irrespective  of  the  character  of  the  path  it  has  described,  I  iind 
that  when  the  rider's  seat  is,  e,  g.,  sixty  inches  high,  and  the  ma- 
chine has  inclined,  say,  six  inches  out  of  the  perpendicular,  it  is  at 
that  instant,  if  free  to  fall,  tilting  over  at  the  rate  of  much  less  ' 
than  a  mile  an  hour.  But  six  inches  is  a  large  amount  to  lean — 
a  good  'cyclist  does  not  lean  that  much — we  will  suppose  him  out 
of  plumb  only  three  inches ;  then  his  lateral  movement  will  be  at 
the  rate  of  only  some  twenty-two  hundred  feet  in  an  hour.  If  the 
^It  is  less,  the  falling  rate  will  be  less.    To  Veep  VXva  ^iev^-^RX  Qt 
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gravity  over  the  base,  the  bottom  of  the  wheel  needs  only  to  idot« 
to  the  right  or  left — whichever  the  machine  is  leaning — some* 
what  faster  than  these  slow  rates.    There  is  no  great  •'  "     /*       i 
doing  this,  for,  if  the  bicycle  is  going  eight  miles  a 
necessary  to  change  its  course  only  about  seven  degrees  ;  if  fo 
miles,  then  only  about  fourteen  degrees ;  if  two  miles,  thon  ubou 
twenty-eight  degrees.    The  greater  the  8pee<l,  tljo  less  the  angle 
at  sixteen  miles  an  hour,  the  wheel  would  need  to  bo  turned  L 
than  two  degrees.    From  which  follows  the  fact,  well  known  t 
'cyclists,  that  the  slower  the  machine  is  traveling  the  more  the 
handles  must  be  turned,  and  the  more  difScult  to  keep  from 
falling. 

From  the  fact  that  the  bicycle  is  kept  erect  by  keeping  ita 
Lpoint  of  support  under  it,  like  a  pole  standing  upright  on  oo*'« 
Ifinger,  some  curious  and,  to  most  persons,  quite  surpritiing  recolta 
follow.    I  have  here  three  rods,  respectively  one  foot,  thn!«  foci 
and  seven  feet  long.    I  hold  the  last,  as  you  see,  ^  >        ■ 

second  not  so  easily;  and  the  first  only  with  coi 
culty.    I  now  put  a  cap  of  lead  weighing  four  or  five  pounds 
p  the  top  of  each,  and  then  again  support  them  as  before.    In  ev 
Pease  it  is  now  easier  to  keep  them  from  falling.     Hence,  in 
bicycle,  the  higher  and  the  heavier  the  load,  the  less  the  danger 
of  falling ;  and,  as  most  of  the  weight  is  in  the  saddle,  the 
of  gravity  of  the  whole  is  very  near  it,  and  it  is  the  heigl 
that,  and  not  the  size  of  the  wheel,  that  affects  the  lat«t«l  stabil 
ity.    A  rider  with  a  load  on  his  back,  whether  u  bag  of  grain 
a  man  sitting  on  his  shoulders,  is  by  all  that  the  morti  safe  fi 
falling  either  to  the  right  or  left,  however  it  may  be  as  to  headers. 
Experts  sometimes  ride  for  a  considerable  distance  with  both 
legs  over  the  cross-bar.    But  there  is  nothing  strange  in  this,  for 
placing  their  legs  in  that  position  only  raises  the  cent«r  of  gmr 
ity,  and  hence  really  adds  to  the  stability.    If  in  some  way  tb< 
can  manage  to  turn  the  cross-bar,  they  can  ride  without  difBcolty 
until  the  momentum  is  exhausted. 

A  much  more  difficult  feat  is  to  ride  on  one  whfoL  The  small 
wheel — the  rider  holding  the  other  in  the  air — is  most  easily  man- 
aged. It  is  merely  a  case  of  supporting  on  n  small  bam  a  hxtg, 
upright  body.  One  keeps  moving  tho  point  of  support  bo  aa  ta 
bring  it  under  the  center  of  gravity.  It  needs  only  a  qaickiH 
and  a  steady  hand.  It  is  much  more  difficult  when  ti  •'  -••Mi 
uses  only  the  big  wheel,  the  other  having  been  remov« 
liuMe  to  fall  forward  or  backward,  as  well  aa  to  either  •) 
avoid  tho  first  and  second,  he  leri""  '■■•■'""-i  •»  lUtT.^  Vi.,i 
base,  and  would  pitch  headlong,  \ 
Brart!  ins  of  t'  lies  jii»t 


orl 


ui 


.*r«l 


re  : 


K.-lrno 


Ik  ivi>  W'l 


PROFESSOR  HUXLEY   ON  THE  WAR-PATH. 


77S 


that  we  would  fall,  did  we  not  keep  moving  our  feet  fast  enough 
to  prevent  it.  On  the  single  wheel  most  of  us  would  fail,  because 
from  lack  of  experience  we  would  make  the  wheel  go  too  fast, 
and  so  would  fall  backward ;  or  else,  not  fast  enough  to  keep  from 
falling  on  our  faces.  As  to  falling  sidewise,  that  is  prevented 
exactly  as  when  both  wheels  are  used — the  rider  turns  the  cross- 
bar to  the  right  or  left,  and  propels  the  machine  in  that  direc- 
tion- Experience,  a  level  head,  and  a  steady  hand  tell  how  far  to 
turn  it. 

From  mere  inspection  of  Fig.  6  we  see  that  safety  against 
headers  varies  inversely  as  the  height  of  the  saddle,  and  directly 
as  the  distance  from  the  foot  of  the  perpendicular  A  D  to  the  for- 
ward point  of  support  B  {Figs,  6  and  7).  In  other  words,  the 
higher  the  saddle,  the  greater  the  danger  of  headers ;  and  the  far- 
ther back,  the  less  the  danger. 

As  to  the  law  of  lateral  safety — i.  e.,  against  falling  sidewise — . 
it  is  in  one  respect  the  reverse  of  the  other,  for  the  greater  the 
height  of  the  saddle,  the  easier  not  to  fall  to  either  side,  just  as  it 
is  easier  to  keep  upright  on  the  end  of  my  finger  a  long  stick  than 
a  short  one. 


PROFESSOR  HUXLEY  ON  THE  WAR-PATH. 

By  tuk  duke  OF  ARGYLL. 
I. 

OX  the  boundless  subject  of  religion  it  is  not  possible  for  any 
man,  within  the  limits  of  a  magazine  article,  to  set  forth  hia 
whole  mind.  If  those  who  write  such  papers  have  cause  to  feel 
this,  those  who  read  them  have  not  less  occasion  to  remember  it. 
Misconception  is  a  constant  danger.  Beliefs  which  seem  to  be 
vehemently  repudiated  may  nevertheless  retain  some  hold  when 
differently  expressed.  Doctrines  which  seem  to  be  insisted  on 
with  passion  may  yet  not  be  held  without  important  modifica- 
tions. These  reserves  may  not  be  expressed  only  because  the 
occasion  for  expressing  them  did  not  seem  to  arise.  Large  por- 
tions of  the  whole  subject  may  be  left  out  of  view.  Those  which 
are  actually  dealt  with  may  be  treated,  from  the  accidents  of  con- 
troversy, in  a  narrow  and  angry  spirit. 

It  is  with  a  sincere  desire  to  remember  all  these  reasons  for 
caution  that  I  now  call  attention  to  the  article  by  Prof.  Huxley 
published  in  this  Review  for  the  month  of  July,  1890.*  But,  in 
full  remembrance  of  the  caution,  we  may  fairly  say  that  this 
article  is  an  open  and  avowed  attack  upon  Christianity.  Nobody 
has  any  right  to  complain  of  this.    But  everybody  has  a  right  to 

•  Ninteenth  Century,  July,  1890,  Tbe  LighU  of  tbe  ChwcYv  tm^  We  lA'go.l  ot  %A<»s». 
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identify  and  recognize  it  as  a  fact.  That  article  is  not  a  me 
attack  upon  certain  narratives  and  traditions  of  the  Old  Te 
ment,  on  the  ground  that  they  have  been  in  ' 
as  integral  parts  of  Christian  belief,  while  in  i 
and  ought  not  to  occupy  any  such  position.  On  the  contrary,  thii 
contention  is  repudiated  expres.sly,  and  with  scorn.  Pi  '  T 
patronizes  the  school  which  insists  on  the  barest  liter. 
interpretation  of  the  Hebrew  Scriptures.  He  refers  to  Canon 
Rawlinson's  Bampton  Lectures  (1859)  as  asserting  that  "  tho  uar 
ratives  contained  in  the  canonical  Scriptures  are  free  from  anj 
atlmiiture  of  error."  *  He  praises  the  justice  and  candor  of  tL« 
lecturer  when  he  asserts  as  distinctive  of  Christianity  among  thu 
religions  of  the  world,  thsit  it  claims  "  to  be  historical."  \  He  re^ 
resents  him  as  insisting  that  Christianity  is  surely 

events  which  have  happened  exactly  as  they  are  u  - -  :    — - 

happened  in  its  siicred  books."  t    He  further  ascribes  to  the  lect 
urer  the  argument  that  the  "  New  Testament  t  "'^i 

torical  exactness  of  the  Old,"  eund  that  the  <!■  ih« 

"  falsity  "  of  the  Hebrew  records,  especially  in  regard  to  tboee  u«r- 
ratives  which  are  assumed  to  be  true  in  the  New  Testan 
be  fatal  to  "  Christian  theology.""    Having  thus  naik  . 
of  Christianity  to  the  bare  poles  of  the  very  barest  and  narrowe 
literalism,  the  professor  jumps  and  leaps  upon  t!  •    "       '   -  .-  as" 
giving  him  an  easy  fiolcrum  for  tearing  thuso  col' .  ia 

enchanted  by  the  reasoning  of  the  Canon.   Ho  adopts  :Tu- j 

sion.    "My  utmost  ingenuity,"  he  says,  "does  not  >■  uni  lul 

discover  a  flaw  in  the  argument  thus  briefly  suniii  |    Norl 

does  he  conceal  the  full  sweep  of  the  destructive  work  w  hich  hoj 
desires  it  to  accomplish.     Not  only  the  whole  etory  of  Creation,  I 
the  whole  story  of  the  Fall,  the  whole  story  of  thw  Flood,  the  I 
whole  story  of  Abraliam  and  of  any  special  nr 
people,  but  even  the  glorious  idea  and  hop<  . 

whole  Messianic  doctrine  which  binds  the  Jewish  and  Cbriatiaal 
Churches — all  are  re]egate<l  to  )'  *     :        ■  1 

myths  about  Theseus  or  the  L.'^ii  .  j 

Rome.    And,  as  the  writers  of  the  New  '1               t  havo  bclieveu 
those  stories  and  dwelt  upon  them,  the  ar  '   '  '*^^ 

is  denounced  as  that  of  a  body  of  men  ae-1 

cepted  flimsy  fictions  for  solid  truths,  but  have  built  the  Terjrl 
foundations  of  Chri.stian  dogma  II T    ■   '   '  — ..i.--^3«f*     I 

This  language — with  plenty  i;  1««.    ItjJ 

t.<:)ne  is  that  of  the  whole  article.    It  xn\\*\  b«  itiJ 

as  a  pronounced  attack  upon  pi  ':■•:'•  ■'•■    n  I 

I  do  not  stop  to  inquire  wl  ■«sM 


'Pi««T 


t  IbM. 


i  IbM 


t  ;).t,i 
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pretation  which  he  ascribes  to  two  eminent  divines  of  the  Church 
>£  England  are  or  are  not  fair  and  correct  summaries  of  their 
Baching.  Fortunately,  on  this  subject  we  are  not  at  the  mercy 
any  individual  divines  whether  living  or  dead.  The  Christian 
Church,  with  its  long  and  varied  history  of  nearly  two  thousand 
years,  has  never  been  committed  to  it.  The  doctrine  indeed  of 
verbal  inspiration,  though  never  defined  and  never  authoritatively 
adopted  by  any  Christian  Church,  has  been  often  widely  prevalent. 
But  even  this  doctrine  is  exaggerated,  distorted,  and  made  ridicu- 
lous by  its  development  in  the  hands  of  Prof.  Huxley.  As  patron- 
ized by  him,  the  law  of  interpretation  applied  to  some  of  the  most 
ancient  records  of  our  race  would  exclude  all  the  elements  of  alle- 
gory and  of  metaphor,  of  imagery,  of  parable,  and  of  accommo- 
dated presentation.  And  this,  too,  when  some  of  these  records 
purport  to  set  before  us  an  idea  of  the  origin  of  things.  The 
argument  is  not  only  illogical  but  grotesque,  that  because  Chris- 
tianity claims  to  be  an  historical  religion,  therefore  it  follows 
that  any  accepted  narrative  attempting  to  give  us  some  con- 
ception of  the  creative  work,  must  do  so  in  words  as  literal  and 
prosaic  as  an  account  of  the  execution  of  Charles  I.  *  Cre- 
ation, strictly  speaking,  is  inconceivable  to  us.  And  yet  creation 
is  a  fact.  The  system  of  visible  things  in  which  we  live  was  cer- 
tainly not  the  author  of  itself.  If  we  are  capable  at  all  of  receiv- 
ing any  mental  impression  of  its  beginnings  we  can  only  do  so 
through  modes  of  representation  which  are  charged  with  allegory. 
In  his  own  special  science  no  man  has  declared  more  clearly  than 
Prof.  Huxley  that  the  limits  of  our  observation  are  not  the  limits 
of  our  knowledge.  Biology,  for  example,  declares  as  its  verdict, 
after  much  evidence  has  been  taken,  that,  as  matters  now  stand, 
the  living  is  never  generated  by  the  not-living.  Every  form  of 
organic  life  comes  from  some  other  older  form  which  has  already 
been  established.  But  he  points  out  that  this  has  no  adverse  bear- 
ing upon  the  deductive  conclusion  that  life  must  have  had  its  first 
beginning  otherwise.  On  the  contrary,  he  admits  that  conclusion 
be  certain.  "  If,"  says  ho,  "  the  hypothesis  of  evolution  is  true, 
iving  matter  must  have  arisen  from  not-living  matter."  f  I 
'venture  to  add  that  whether  the  theory  of  evolution  be  true  or 
^false,  or  whether  (as  is  more  likely)  it  be  partly  true  and  partly 
9,  the  certainty  of  this  conclusion  is  not  affected.  But  if  that 
beginning  is  to  be  rendered  conceivable  by  us,  it  can  not  be  ex- 
ptressed  in  the  language  of  experience.  We  have  no  experience 
to  go  upon.  Of  necessity,  therefore,  the  very  idea  of  a  beginning 
must  be  dealt  with  in  the  language  of  metaphor  or  allegory. 
Accordingly,  even  Darwin  was  compelled  to  have  recourse  to  the 
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AunfTiar  isivgeiy  of  the  Hebrew  Scriptiiros  when  hu  b*d  to  ex- 
I  ,  i  of  the  origin  of  life.    There  were  certam  germs,  he  i 

fc»Hf.-iiiu>~..  -•  "J  which  "  life  was  first  breathed."    What  should  w« 
■Ihibk  <i  "Oaa  rationality  of  a  man  who  interpreted  Darwin  to  | 
KhImaw  (tet  there  was  some  big  Being  who  oriu  life  by 

B|Bq45iaif  his  lungs  into  certain  bits  of  protoplaeu...  j  ••.•  "i  Yoi  | 
BjUk  is  tb«  law  of  interpretation  which  Pruf .  Htudey  would  im>  1 
Knn  ^OB  the  magnificent  symboliBm  of  Genesis.     "-  uta 

BhhAmI — avowedly  transcending  the  region  of  exi 

KflBl  )uk%'e  happened  "  exactly  as  they  are  declared  to  have  hap>  i 
BmBd  in  the  sacred  books."    When  wo  are  told  that  Qod  said,  j 
Rl^  there  be  light,"  we  are  to  interpret  this  sublime  imago  as  1 
Km  Manrtioa  that  the  Almighty  did  actually  address  this  senteiio* 
^li »  definite  language  to  the  brute  elements  of  chauM.    Wo  are  | 
Id  onderstand  that  the  words  thus  attributed  to  the  Creator  won 
KBtaal  words,  like  the  words  spoken  by  King  Charles  to  Bishop 
■axon  on  the  scaffold  at  Whitehall.    If  we  don't  boliera  this,  wa 
W/K  to  believe  nothing  whatever  coming  from  writers  bo  unhis- 
H>rical.    In  like  manner,  when  we  are  told  of  the  Almighty  walk- 
Hng  in  an  earthly  garden  "  in  the  cool  of  the  day,"  •  and  when 
the  narrative  seems  to  imply  that  Adam  saw  him  and  hid,  we 
are  to  understand  this  baldly  and  literally  aa  an  actual  midday 
Kene  in  a  shady  wood  somewhere  in  western  Afiia.     8uch  is  tbio 
childish  argument  which  is  to  destroy  Christiau  theology— svch  is 
the  kind  of  logic  in  which  Prof.  Huxley  can  not,  for  the  life  of  him, 
see  any  flaw.    St.  John  may  perhaps  be  credited  with  knowing, 
at  least  as  well  as  the  professor,  what  would  and  what  would  not 
be  fatal  to  Christian  theology.    Yet  he  does  not  8t«  '-e  bMtn  I 

even  conscious  of  the  difficulty.  Passages  even  stri  . .  ..1  mors 
definite  in  the  Old  Testament,  involving  hyperbole,  metaphor,  and 
imagery,  stood  nothing  in  his  way.  He  must  have  known  the 
famous  passage  in  Exodus  f  in  whicli  Moses  is  represented  c 
having  spoken  with  Ood  as  a  man  speaketh  with  Lis  friend. 
Yet  the  professor's  canon  of  interpretation  is  unknov  ■  •  '  m, 
"  No  man  hath  seen  Qod  at  any  time  "  is  tlie  grand  r  ot 

the  apostle.  X    But  the  extension  of  this  argument  to  devtroy  all 
authority  as  belonging  to  the  writers  in  the  New  Testaaoeal  is  | 
perhaps  a  still  more  remarkable   illustration  of  tlio  raaaooiBgj 
which  the  professor  considers  to  be  faultless.  ■'.hI 

such  narratives  as  those  of  Qone»is  are  not  to  :  .  ,.„.,.,.  ._,  ....m- 
solves  historically  safe.  If  St.  Paul  did  roally  believe  in  thow 
primeval  narratives  we  can  •  he  tells  us  of 

the  light  which  burst  upon  t  Uamasoos,  and 

which  changed  him  from  a  persecutor  of  the  faith  into  the  great  i 
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postle  of  the  Christian  Church.    And  so  of  ourselves.    If  we  do 
jot  consider  ourselves  bound  to  hold  that  an  actual  serpent  was 

elected  as  the  most  persuasive  advocate  of  evil — if  we  are  dis- 

}sed  to  think  that  there  is  all  the  air,  and  all  the  most  obvi- 
ous characteristics,  of  allegory  in  such  words  as  the  "  tree  of  the 

lowledge  of  good  and  evil " — if  we  do  not  accept  it  as  a  literal 
that  the  rotation  of  the  earth  was  suspended  to  keep  the 
valley  of  Ajalon  above  the  horizon  for  a  longer  time  than  was 
due  to  the  season  of  the  year,  then  we  are  equally  bound  to  dis- 
trust the  truth  of  the  migration  of  Abraham,  and  of  the  sojourn 
in  Egypt,  and  of  the  conquest  of  "Palestine,  and  of  the  Babylonish 
captivity,  and  of  the  stream  of  prophecy  pointing  to  some  great 
Deliverer  not  for  the  Jews  only  but  for  all  peoples — and  of  the 
life  and  death  and  teaching  of  our  Lord.  The  whole  argument,  I 
confess,  appears  to  me  to  be  not  only  illogical,  but  irrational. 

This  is  a  subject,  however,  of  vast  extent  on  which  we  have  no 
right  or  reason  to  expect  any  special  light  or  guidance  from  Prof. 
Huxley.  Even  if  he  approached  it  in  the  careful  and  cautious 
spirit  in  which  he  has  generally  dealt  with  his  own  noble  science 
of  biology,  it  would  not  follow  that  he  could  deal  with  it  as  welL 
"We  know  the  confession  which  Darwin  has  made  of  the  effect 
upon  his  own  powerful  mind  of  exclusive  devotion  to  one  class 
of  ideas  and  to  one  purely  physical  pursuit,  in  rendering  him 
comparatively  insensible  to  the  whole  class  of  conceptions  which 
are  the  warp  and  woof  of  the  higher  branches  of  philosophy. 
Even  in  this  article.  Prof.  Huxley  tells  us  that  when  he  tries  to 
follow  those  who  walk  delicately  among  "  typos  "  he  soon  "  loses 
his  way."  *  This  is  a  strange  confession  to  make  when  even  in 
his  own  special  science  "  type  "  is  one  of  the  most  familiar  of  all 
words,  and  when  the  suggestions  connected  with  it — for  example, 
on  the  general  development  of  the  vertebrate  skeleton — are  con- 
fessedly of  the  most  profound  and  far-reaching  interest.  It  is  still 
more  strange  when  he  himself — walking  so  delicately  as  to  be 
most  difficult  to  follow — has  tried  his  hand  at  the  definition  of  a 
"  type."  It  is,  he  says,  a  "  plan  of  modification  of  animal  form."  f 
He  tells  us  he  has  "  a  passion  for  clearness."  Is  the  above  defini- 
tion perfectly  pellucid  ?  All  animal  form  is  in  itself  a  "  plan." 
Each  modification,  we  now  hear,  is  another  "  plan."  Is  this  what 
he  means  ?  And  if  so,  what  does  he  mean  by  a  "  plan  "  ?  Does 
he  mean  what  all  other  men  mean  by  the  word — some  mental  con- 
ception with  a  view  to  the  future  ?  Or  does  he  mean  only  some 
accidental  pattern  such  as  a  drop  of  water  may  leave  when  it 
splashes  on  a  window-pane  ?  Then,  what  does  he  mean  by  a 
"  modification  "  ?     Does  he  mean  some  wonderful  adaptation  to 
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some  special  use  ?    And  if  he  does,  how  does  be  accoant  for 
adaptation  arising  exactly  when  and  where  it  is  needed  ?    Wa»  it' 
rtiurely  accidental  ?    Does  he  worship  at  the  shrine  of  the 
goddess  Fortuity  ?    Whore  is  his  "  passion  for  clearness  "  wbi 
all  these  questions  are  evaded  ?    If  he  finds  such  my  '  i  a 

purely  physical  science,  why  should  he  sneer  atconcti..  ....  alj<o 

"  seen  through  a  glass  darkly,"  in  the  spiritual  regions  of  belief  ? 
He  is  certainly  narrower  than  the  higher  aspects  >  lis  o 

pursuit.     But,  besides  the  cramping  effect  of  all  Bjn.. -is  when 

exclusive.  Prof.  Huxley  has  most  clearly  approached  the  subject 
under  the  strongest  animus,     "The  slings  and  :  ' 

ragcous  "  clerics  at  church  congresses  seem  to  gou; 
one  desire  appears  to  be  to  trample  on  them.    If  he  can  here  and 
there  catch  some  popular  divine  committing  himself  to  soni 
ment  or  idea  which  may  be  ridden  to  the  death,  he  hags  . 
effusion.    He  gives  it  the  requisite  dressings  of  hi«  own  verbal 
evolution.     Then  turning  round  he  endeavors  to  tie  down  Iho 
whole  of  Christian  theology  to  ridiculous  conclusions  under  the 
choppiugs  of  a  childish  logic. 

But  there  is  one  thing  we  had  a  right  to  expect  from  Prof. 
Huxley,  and  that  is,  that  when  in  the  course  of  his  argumfnt  he 
comes  across  questions  of  purely  physical  science,  he  ^  ''At 

them  as  candidly  and  fairly  when  they  are  8uj>'""<"'1  '     , ....  ..pon, 

"  Christian  theology  "  as  when  he  delivers  a  lecture  orj 

writes  an  article  for  an  encyclopaedia.  Yet  thit  i*  just  what  hel 
has  failed  to  do  in  the  case  before  us.  His  canons  of  biblical  in-l 
terpretation  are  not  more  crude  and  violent  than  his  dealings  witli| 
Lthe  discoveries  of  geology,  and  still  worse,  if  possible,  his  dealinga 
rwith  the  things  which  geology  has  not  yet  discoverod.  I  pnx«adl 
to  define  and  illustrate  what  I  mean.  ^| 

Prof.  Huxley  selects  the  story  of  the  Deluge  w  '^"4 

battle-horse  in  the  fight.    He  is  quite  right,  and  XiSm 

right,  in  doing  so.    That  story  is  special  in  t '  tt  pur-j 

ports  to  give  an  account  of  an  event  within  '  ■  i   hnroanl 

experience,  and  that  in  doing  so  it  narratei^  •»:««  whiiJiJ 

may  to  some  extent  be  brought  within  the  cognizancu  of  duM^H 
ery  in  more  than  one  branch  of  phy.sical  scieace.  Prof.  Ha^^| 
has  a  very  definite  theory  as  to  the  origin  of  the  story.  He  tht^H 
it  probably  arose  out  of  soint-  t^K^ 

rivers  of  Mesopotamia.*    Tin         , ^  'iH 

since  we  know  fi-om  the  fact.s  of  onr  own  day,  in  th«  ^| 

1  Yellow  R'         ■  •  .^l 

FHf  e  m.ay  .  ^  .  ^fll 

thickly  peoploii.    But  this  hypothoeis  fails  to  givB  an;  adaquaUH 
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cplanation  of  the  universality — or  nearly  so — of  the  tradition  of 
a  great  flood  among  all  branches  of  the  human  race.  The  late 
eminent  French  scholar  Lenormant  marshaled  and  collated  'the 
evidence  on  this  subject  not  long  ago,  and  came  to  the  conclusion 
that  a  tradition  so  wide-spread,  if  not  actually  universal,  must 
have  arisen  from  the  memory  of  some  great  catastrophe  which 
did  actually  take  place,  and  had  left  an  indelible  impression  on 
tlio  progenitors  of  every  race.  Prof.  Huxley  takes  no  notice 
whatever  of  this  argument,  although  the  fact  on  which  it  rests  is 
fairly  stated  in  a  careful  and  temperate  article  by  Dr.  A.  Geikie, 
upon  the  Deluge,  to  which  the  professor  himself  refers.*  No  hy- 
pothesis which  does  not  take  notice  of  this  fact  can  rest  on  ade- 
quate scientific  reasoning. 

The  question  then  naturally  arises  whether  it  is  or  is  not  pos- 
sible that  there  may  have  been,  since  the  birth  of  man,  some  great 
catastrophe  far  more  wide-spread  than  the  inundations  of  any 
river;  and  whether  the  narrative  in  Genesis  of  the  Flood  may 
not  be  the  account  of  this  catastrophe — told  in  its  religious  aspect, 
just  as  the  previous  narrative  of  Creation  is  an  account  of  that 
(to  us)  inconceivable  oy)eration — told  in  the  same  connection — that 
is  to  say,  in  its  connection  with  the  final  causes  of  the  Divine  gov- 
ernment and  action. 

Now,  in  dealing  with  this  question  scientifically  there  are  three 
things  which  must  be  done :  first,  there  must  be  a  careful  view 
given  of  the  purely  physical  phenomena  which  are  really  of  neces- 
sity involved  in  the  form  of  the  narrative  in  Genesis  as  it  has 
come  down  to  us  ;  secondly,  there  miist  be  another  view  given,  as 
careful  and  complete,  of  any  conclusions  relative  to  the  subject 
which  have  been  really  established  by  geology  or  by  any  other 
branch  of  the  physical  sciences;  and,  thirdly,  there  must  be  a 
frank  and  free  confession  of  the  ignorances  of  science — of  the 
problems  which  it  sees  but  which  hitherto  it  has  failed  to  solve, 
and  of  the  unexhausted  possibilities  of  physical  causation  which 
lie  wholly  unknown  behind  them.  Prof.  Huxley's  article  does  not 
comply  with  any  one  of  these  conditions.  He  docs  not  state  fairly, 
but  on  the  contrary  most  unfairly,  what  the  narrative  in  Genesis 
does  of  necessity  involve.  He  does  not  set  forth  fairly  what  are 
the  related  fa^ts  which  geology  may  claim  to  have  established ; 
while — above  all — with  regard  to  the  ignorances  of  science,  he 
seems  wholly  unconscious  even  of  that  sober  estimate  of  his  fa- 
vorite agnosticism  which  true  science  impresses  on  us  all. 

He  starts  with  songs  of  triumph  over  the  very  general  "aban- 
donment of  the  idea  that  the  Deluge  could  have  been  universal, 
complete,  and  simultaneous  over  the  whole  globe.    He  might  as 
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well  be  jubilant  over  the  cognate  fact  that  the  six  creative  days  i 
Genesis  are  now  never  thought  or  spoken  of  as  compelling  us  t< 
believe  that  the  whole  creative  work  which  has  been  done  on  o 
planet  since  it  was  in  a  state  of  chaos,  was  a  work  accomplish 
within  six  literal  days  of  twenty-four  hours  each.  Or  he  niigh^ 
as  well  shout  over  the  still  older  movement  of  thought  whicl 
divorced  the  conceptions  of  the  Christian  world  from  the  lite 
language  of  the  geocentric  astronomy.  It  is  quite  a  mercy  th; 
Prof.  Huxley  has  not  trotted  out  our  old  friend  Galileo  again,  an 
has  taken  refuge  in  such  later  and  lesser  lights  as  the  late  Canoi 
William  Harcourt,  and  the  still  living  Canon  Rawlinson.  B 
even  on  this  question  of  the  possible  universality  of  a  delugi 
Prof.  Huxley  takes  no  notice  of  certain  features  in  the  Hebre' 
narrative  which  manifest  a  most  curious  avoidance  of  the  rea 
scientific  objection  to  a  complete  and  universal  deluge,  in  spite  a 
some  language  which  appears  to  assert  it.  It  is  not  true,  so  fai 
as  I  know,  that  any  science  has  proved  a  universal  deluge  to  be  i 
physical  impossibility.  In  particular,  it  is  not  true  that  there  it 
any  deficiency  in  our  existing  oceans  of  a  quantity  of  water  ad' 
equate — more  than  adequate — to  cover  the  whole  earth.  On  thd 
contrary,  it  is  a  fact  that  the  actual  distribution  of  sea  and  of  drj 
land  on  our  planet  is  such  that  even  a  comparatively  slight  elev* 
tion  of  the  floor  of  our  oceans,  together  with  some  correspondinj 
depression  of  the  land,  would  spill  over  upon  our  continentj 
enough  water  to  submerge  them  completely,  and  to  submergl 
them  all.  My  distinguished  friend  Dr.  John  Murray  (of  tL< 
Challenger  Expedition)  has  calculated  that  there  is  enough  wate< 
in  our  existing  seas  to  cover  the  whole  globe  with  water  mort 
than  two  miles  deep.  This  is  the  latest  calculation  of  scientiii< 
inquiry,  and  it  is  curious.  The  fundamental  objection  to  a  conh 
plete  and  simultaneous  deluge  at  so  lato  a  i)eriod  of  the  earth'l 
history  is  not  physical  but  biological.  It  lies  in  its  bearing  upon 
the  history  and  development  of  organic  life.  Even  this  objectioa 
applies  only  to  the  completeness,  and  not  to  the  xuiiversality,  of  i 
deluge.  That  is  to  say,  biological  facts  may  be  perfectly  coni' 
patible  with  the  partial  and  contemporaneous  submergence  <A 
every  continent  on  the  globe,  but  not  with  any  such  submergence 
having  ever  been  total  or  complete.  As  regards  the  lower  animal^i 
there  must  have  been,  so  far  as  we  can  reason,  other  refuges  than 
an  ark.  There  must  have  been  many  areas  left  nncovereti  Bui 
this  necessity  is  demanded  quite  as  much  by  the  narrative  in  Gen^ 
esis  as  by  the  scientific  evidence  of  the  distribution  of  life.  ThJ 
repeopling  of  the  deluged  earth  by  ordinary  generation  requiret 
this  absolutely.  The  universal  destruction  of  all  terrestrial  lif» 
would  have  necessitated  a  complete  re-creation  of  all  its  forms. 
And  yet  this  \s  exacVVj  V\i.e  cowsequence  which  the  narrative  in 
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Genesis  definitely  excludes.  The  writer  ascribes  the  subsequent 
repeopling  of  the  earth,  both  as  regards  the  lower  animals  and 
men,  not  to  any  re-creative  work,  but  to  ordinary  generation. 
The  divine  employment  of  natural  means  is  the  dominant  idea  of 
the  whole  narrative.  But  seeing  that  the  dimensions  of  the  ark 
represent  a  vessel  considerably  smaller  than  the  Great  Eastern, 
it  is  clear  that  without  what  are  called  mirsu-les  on  the  most  stu- 
pendous scale — which  the  writer  does  not  seem  at  all  to  contem- 
plate— the  whole  creatures  of  all  the  continents  of  the  globe  could 
not  have  been  represented  in  it,  even  if  they  could  have  been 
brought  together  and  congregated  in  one  spot  in  western  Asia. 
The  writer  or  writers  of  the  narrative  in  Genesis,  or  those  still 
older  recipients  of  tradition  in  whose  hands  that  narrative  grew 
into  its  present  form  and  through  whom  it  was  transmitted,  had 
presumably  no  more  knowledge  of  the  very  existence  of  the  New 
World,  or  indeed  of  the  extent  of  the  Old  World,  and  of  the  quan- 
tity of  animal  life  which  swarms  upon  both,  than  they  had  of  the 
nature  of  the  sun  or  of  the  oi'bit  of  the  earth.  What  they  con- 
ceived or  thought  upon  this  subject  has  no  moral  or  religious  sig- 
nificance. Whether  the  American  mastodon  and  megatherium, 
and  the  European  mammoth  and  the  woolly  rhinoceros,  and  all 
the  other  huge  Pleistocene  mammalia,  were  saved  at  all,  even 
in  single  couples — whether  all  the  lesser  mammalia  which  have 
survived  could  or  could  not  be  saveti  from  drowning  by  the 
refuge  afforded  in  a  single  vessel — these  are  questions  which 
do  not  seem  to  have  been  even  thought  of.  Accordingly,  the 
writer  of  the  Epistle  to  the  Hebrews  does  not  even  take  the 
smallest  notice  of  such  questions,  or,  at  all  events,  brushing 
them  aside,  fixes  on  the  central  conception  of  the  whole  narrative, 
the  effect  of  the  Deluge  upon  man,  and  the  personal  relations 
between  one  faithful  patriarch  and  the  Almighty  Disposer  of 
all  events.  He  tells  us  that  this  one  man  "  by  faith,  being 
warned  of  God  of  things  not  seen  as  yet,  moved  with  fear,  pre- 
pared an  ark  to  the  saving  of  his  house."  •  Here  we  have  the 
whole  essence  and  purport  of  the  narrative  in  the  Old  Testament 
condensed,  and  reproduced  by  a  Christian  disciple  who,  whatever 
his  name,  is  certainly,  humanly  sjjeaking,  one  of  the  most  power- 
ful among  the  writers  of  the  New.  It  matters  nothing  to  this 
view  of  it,  whether  the  Deluge  was  or  was  not  conceived  to  be 
literally  universal,  complete,  and  simultaneous.  It  matters  noth- 
ing what  may  or.may  not  have  happened  at  the  same  time  to  the 
kangaroos  of  Australia,  to  the  moas  of  New  Zealand,  to  the  giraffes 
and  countless  antelopes  of  central  Africa,  or  to  the  llama  and 
tapir  world  of  the  South  American  continent.    If  there  is  any 
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good  scientific  reasoning,  as  I  think  there  is,  which  aeemi)  to  prorj 
that  no  delugo  can  have  been  at  onco  ■  lUjfl 

Bimultaneous,  over  the  whole  glolje,  then  v 
to  believe  it  than  there  is  to  believe  in  the  literal  interpretAtiun 
the  I  involving  the  rotation  of  the  sun  round  the  earth,  i>« 

the-  •■  striking  passages  whirh  wc  have  seen  so  pummariil 

dealt  with  by  St.  John. 

Leaving,  therefore.  Prof.  Huxley  to  his  jiiiiiiiiu(iii'<  "vrr 
general  abandonment  of  a  delugo  at  once  complete,  univensal,  an^ 
Bimultaneous,  let  us  see  how  he  proceeds  to  deal  with  the  alteros- 
tive  of  a  deluge  which  may  have  been  enormously  wider  than  th« 
Mesopotamian  Valley,  and  yet  may  have  bee^i  partial  only — e 
regards  the  whole  area  of  the  gloW, 

The  device  of  the  professor  is  to  assume  that  hcliof  in  any  socl 
deluge  must  of  necessity  involve  the  notion  that  while  the  es 
ing  levels  of  the  land  were  fixed  or  unmovi-d,  ' 
heaped  up  over  some  portion  of  it,  without  anj'  c. 
or  walls  to  keep  or  hold  them  in  their  new  position.  Over  thi| 
ridiculous  idea  he  runs  riot  and  enjoys  quite  a  happy  time 
He  sliows  triumphantly  how  it  contradicts  the  fundamental 
of  hydrostatics,  how  impossible  it  is  to  conceive  any  agency  b| 
which  such  a  heaping  up  of  loose  waters  coul' '  ' 
and  how  tremendous  must  have  been  the  ou  i 
conceivable)  restraints  were  removed.  Now  I  am  not  c« 
to  inquire  whether  this  conception  as  to  the  cause  of  a  ja 
deluge  has  or  has  not  been  ever  formulated  or  distinctly  pict 
by  any  human  being.  Considering  the  absolute  and  wide-spr 
ignorance  of  all  the  jihysical  wionces  which  p* 
world  for  centuries,  it  is  quit<?  possible  that  soni 
may  have  been  one  of  the  popular  ideas  concerning 
It  is  perfectly  natural  that  it  should  have  lieon  no.  '1 . 
world  of  ours  the  solid  earth  is  the  stable,  while  water  ig  prft-«xni<j 
nently  the  unstable  element,  is  the  univor«4il  prof 
mankind.  It  is  not  overcome  even  in  coontries  where  th« 
often  trembling  under  earthquakes  or  Bnbjeot  to  tho  raragoa 
I  volcanic  action.    Over  by  far  the  largf  '    '      '  .tbitebli 

'globe,  where  men  have  not  even  these  bu  .      >iTit 

consider,  the  preconce])tion  is  insuperable  that  the  land  ia  < 
atively  steady  and  that  fl  '  -  •    •'    '      hange. 

this  preconception  shoul'  'np**  of 

eciontific  ages  and  of  ignorant  men  of  »h«»  pn' 
ishing;  but  it  is  most  astoni-^  •-  -  ■-  '     ?  to.--  i.  y. 
Prof.  Huxley.    The  very  fir.vt  "  g<y>lo<nral 

twii-h  us  ami  to  make  us  familiar  wit 
ohangos  betw.-t,  il,,.  areas  of  sea  ar 
stancy  is  in  :  i  water  and  the 
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the  solid  earth.    The  sea  is  bound  by  the  most  rigorous  laws  to 
keep  its  general  level.    The  dry  land  is  under  no  similar  bondage 

ID  keep  either  its  general  or  its  local  elevation.    On  the  contrary, 
he  same  great  force  which  keeps  water  with  its  peculiar  proper- 
les  in  a  fixed  relation  to  its  supports  is  the  very  force  which 
easelessly  tends  to  make  those  supports  yielding  and  unsteady, 
t  is  true,  indeed,  that  the  ocean  leans  against  the  land  with  an 
attracted  bulge.    This  bulge  is  not  visible  to  the  eye,  nor  can  it, 
perhaps,  bo  measured  by  any  mechanical  instrument;  but  the 
^inind  of  man  has  recognized  it  as  a  necessaiy  consequence  of  the 
^■sw  of  gravitation.    All  laud-masses  above  the  water  must  at- 
^^ract  more  or  less  the  sea  which  is  beneath  them.    Independently 
of  this,  from  ordinary  hydrostatic  causes,  the  ocean  must  always 
bo  lipping  over  along  its  shores — ever  ready,  as  it  were,  to  take 
instant  advantage  of  the  smallest  movement  of  depression.    Del- 
uges, therefore,  by  submergence  are  ever  on  the  cards.    They  are 
the  easiest  and  most  natural  oi)eration8  in  the  world.    Of  course. 
Prof.  Huxley  knows  all  this,  and,  of  course,  he  does  not  commit 
himself  to  any  other  doctrine ;  but  he  does  argue  against  a  partial 
deluge  as  if  it  involved  of  necessity  the  vulgar  error  of  the  sea 
being  raised  up  and  heaped  over  any  area  which  may  have  been 
submerged.    This  is  not  ingenuous.    What  is  the  value  of  a  sci- 
entific argument  against  any  supposed  occurrence  which  rests 
entirely  on  a  popular  delusion  as  to  the  physical  causes  by  which 
that  occurrence  may  have  been  brought  about,  while  the  contro-  . 
versialist  knows  all  the  time  that  the  very  same  occurrence  might 
very  easily  have  been  brought  about  by  other  causes  perfectly 
j      natural  and  perfectly  easy  to  conceive  ?    Yet  this  is  the  way  in 
which  Prof.  Huxley  prances  on  his  selected  battlo-horse  of  the 
'      Deluge.    He  elaborates  picture  after  picture  of  the  physical  con- 
sequences involved  in  a  partial  deluge  effected  by  a  heaping  up  of 
unsupported  waters  over  a  fixed  and  steady  land,  and  then  he 
I     stamps  upon  the  nonsense  which  he  has  himself  adopted — in  so 
^Bar  at  least  as  it  is  useful  to  him,  and  has  intensified  where  it 
^Hould  be  made  to  be  so. 

^^    This  perverse  dwelling  npon  an  absurd  physical  conception, 
'     as  a  means  of  raising  prejudice,  is  all  the  more  gratuitous  and 
I      irrelevant  since,  wherever  else  it  came  from,  it  certainly  did  not 
come  from  any  description  contained  in  the  Hebrew  narrative.  On 
the  contrary,  one  of  the  most  salient  and  even  mysterious  char- 
acteristics of  that  narrative  is  that  it  is  absolutely  inconsistent 
j      with  the  idea  of  siidden,  violent,  and  torrential  action.     Prof, 
I      Huxley  himself,  in  the  midst  of  his  strained  denunciation  of  what 
must  have  been  involved  in  any  partial  deluge,  stumbles  on  the 
I      fact  that  the  Hebrew  narrative  assumes  a  rate  of  movement  so 
L^ow  and  gradual  that  "  if  it  took  place  in  the  Bea.-wwxX^"^  oset- 
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looked  by  ordinary  people  on  the  shore."*     I  say  he  stumbl 

npon  it,  because  he  mentions  it  only  in  so  far  as  it  comee  handj 

for  the  purpose  of  shownng  the  inconsistencies  of  ' " 

tions  of  heaped-up  waters  Upon  a  steady  land.    J 

deal  with  it  or  consider  it  in  its  true  connection — namely,  as  nhow* 

ing  that  this  popular  notion  finds  no  support  in  r?     ''  '  ^ - 

rative.    Dr.  Oeikie's  early  paper  on  the  Deluge,  w  1 
but  some  thirty  years  ago,  stands,  as  regards  this,  in  cr«iit 
contrast  with  the  heedless  representations  of  I*rof.  Huxley. 
Geikie  did,  indeed,  fall  apparently  into  the  same  strange  error  o( 
holding  that  every  partial  deluge  must  of  necessity  have  i: 
a  universal  one,  an  argument  which  rests  wholly  on  the  ..-..^.ij 
that  any  such  deluge  must  have  been  caused  by  a  heaping  np  of 
kvater  over  a  stationary  land.    But  Dr.  Geikie,  with  cl  -tifl 

reagacity,  emphasizes  and  dwells  upon  the  fact  that  t.. .  _.  _re» 
narrative  does  not  suppose  any  violent  or  convulsive  action,  and 
Lthat  in  this  respect  the  popular  imagination  of  it  ha-  "  lito 

*Tinju8tified.t    But  even  Dr.  Geikie's  paper,  fair  and  <  ;»  il. 

intended  to  be,  does  not  point  cut  the  unquestionable  concla«ioi 
that  the  whole  idea  of  the  narrative  in  Genesis  a«8tinic«  a  doing 
caused  by  a  slow  and  gradual  subsidence  of  the  land,  and  nol 
caused  by  any  capture  of  it  by  some  sudden  assault  and  batt 
of  the  sea.    This  conclusion  does  not  depend  on  the  true  m€ 
of  archaic  and  obscure  expression,  such  as  the  "  brealdng  up  ttt 
the  fountains  of  the  great  deep,"  which  are  almost  incapoble  of 
an  exact  physical  interpretation.      It  depends  on  the  stnjcture 
of  the  whole  narrative,  and  on  the  incidents  which  it  includes 
Its  importance  does  not  lie  in  any  question  t  aootcm 

of  that  narrative,  or  the  conceptions  entertu...    .  ...    ...o«e  who, 

have  handed  it  down.     Its  importance  depends  on  the  exxt 
tion  which  arises  out  of  it,  whether  intended  or 
cal  impossibility  of  a  partial  deluge  is  an  ftr„ 
the  most  ignorant  of  all  preconceptions,  and  is  demanstrably  \ 
grossest  of  all  delusions.    That  there  can  not  have  been 
subsidences  of  the  crust  of  the  earth — even  on  an  enormoiu  1 
— would  indee<l  be  an  ignorant  proposition,  contradicted  alike  bj 
theory  and  observation.  j 

But  here  we  come  to  another  branch  of  the  inbjiW.  »>n  whirh,! 
if  anywhere,  wo  had  a  right  to  expect  from  Prtr  t*^ 

thing  better  than  the  most  lor'^ '    -  *  •'■■ '  '- 

mation.    This  branrh  is  that  J 

eries  of  modem  so  far  »s  t;  ''^H 

Geology  is  a  scii.... ioh  has  mndc  ^ , '^4 

progress  during  a  i>oriod  spanned  by  the  extreme  il  f  m 


•Pigela. 
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gle  human  life,  that  vre  are  all  apt  to  bo  a  little  drnnk  with 
own  success.  And  yet  that  progress  has  been  marked  by  inci- 
ents  which  should  make  us  sober.  The  field,  though  a  small 
one,  on  which  its  victories  have  been  achieved,  is  strewn  with  the 
bodies  of  the  slain.  Dead  theories  and  abandoned  speculations 
ie  thick  upon  the  ground,  while  some  of  the  most  mischievous 
reconceptions  still  encumber  the  progress  of  inquiry.  One  of  the 
st  great  general  conceptions  which  lifted  the  speculations  of  mere 
'cosmogony  to  the  dignity  of  a  science,  was  the  Huttonian  theory.* 
One  part  of  it  was  securely  true.  Another  part  of  it  was  pro- 
foundly false.  It  was  true  as  regards  the  continuity  of  causes.  It 
was  also  as  regards  the  uniformity  of  their  effects.  It  was  true 
that  the  rocks  have  been  built  up  by  the  interaction  of  the  forces 
of  elevation,  and  the  forces  of  degradation  and  depression.  It 
was  true  that  the  causes  which  heaved  the  hills,  have  been  ever 
met  and  checked  by  causes  which  wore  them  down  again.  But  it 
was  not  true  that  the  operation  of  higher  laws  is  never  indicated, 
or  that  all  we  can  ascertain  is  limited  to  a  perpetual  seesaw  of 
monotonous  repetition.  As  usual,  there>were  many  minds  which 
valued  the  Huttonian  theory  not  for  its  truths,  but  mainly  for  its 
deficiencies  and  errors.  The  school  of  thought  that  delights  to 
shut  out  those  fountains  of  power  from  which  all  thought  has 
come,  were  enchanted  with  a  conception  which  reduced  creation 
to  the  dull  rounds  of  mechanical  necessity.  It  was  enthusiastic 
over  the  famous  formula  that  geology  saw  "  no  trace  of  a  begin- 
ning, no  symptom  of  an  end."  In  this  form  it  may  be  called  the 
great  hurdy-gurdy  theory.  Then  came  the  discovery  of  a  clew 
by  which  an  order  of  succession  could  be  established  in  time,  and, 
with  time,  in  the  perpetual  introduction  of  new  forms  of  life.  Of 
course  the  mechanists  set  to  work  again,  and  they  are  at  work 
still.  Lyell  supplied  them  with  the  only  philosophical  basis  on 
jwhich  they  can  stand  at  all,  and  preached  the  doctrines  of  nni- 
rmity  with  immense  knowledge  and  with  infinite  skill.  As  in 
the  previous  case  of  the  theory  of  Hutton  and  of  Playfair,  much 
of  what  he  taught  was  true,  while  the  errors  and  exaggerations  of 
his  teachings  are  now  being  gradually  but  surely  left  behind. 
"  The  bit-by-bit  theory  of  our  friend  Lyell  will  never  account  for 
all  our  facts,"  was  the  observation  made  to  me  one  day  by  Lyell's 
compatriot,  friend,  and  equal.  Sir  Roderick  Murchison.  On  this 
subject  happily  there  is  no  need  of  controversy  with  Prof.  Huxley. 
He  has  himself  taken  a  cre<litable  part  in  checking  extreme  opin- 
ions and  in  showing  that  the  doctrine  of  uniformity,  in  the  only 
sense  in  which  it  can  be  rationally  held,  is  quite  consistent  with 
any  amount  of  catastrophe  and  conviilsion.    In  fact,  the  recur- 


•  Theoiy  of  the  Earth,  by  Jame*  Huttoit,  51. D.,  \nw. 
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renoe  of  catastrophe  and  couvulsion  may  be  part  and  parcel  d 
uuiformily  itself ;  and  so  in  like  manner,  when  the  speculations  of 
Darwin  hnvu  furnished  the  mechanists  with  renewed  passion  for 
a  new  doll,  Prof.  Huxley  has  hoisted  more  than  once  a  caatico 
sif^nal.  He  has  uttered  a  warning  voice  against  converting  a  sci> 
entific  hypothesis  into  a  dogmatic  creed. 

It  was  high  time.  The  passionate  enthusiasm  with  which  aa 
Obsour\>  and  confused  verbal  metaphor  has  been  accepted  as  solv- 
ing all  the  mysteries  iuvolve<l  in  the  origin  of  new  fomjs  of  or- 
ganic life,  will  one  day  be  seen  to  have  been — what  it  is — only 
anothtir  groat  warning  example  of  the  impedimenta  which  beeet 
the  progress  of  knowledge.  That  the  origin  of  species  may  be 
ascribet)  tt>  some  thing  called  "  Nature  "  selecting  things  which  did 
not  as  yet  exist,  and  could  not  therefore  have  been  presented  for 
Siplectiou,  is  among  those  mysteries  of  nonsense  which  are  not  im- 
common  in  the  history  of  the  human  mind.  But  even  this  dek- 
siott,  pri»v»lout  as  il  has  been,  is  breaking  down,  and  assaults  upon 
it,  all  Xkxs  timid  though  they  be,  are  nevertheless  increasing  day 
by  day.  I  have  tliorefore  much  sympathy  with  those  who  on  the 
whole  are  retis»>nal>ly  proud  of  geology  as  regards  its  past,  and 
are  reasonably  hopeful  of  it  as  regards  its  future.  But  its  prog- 
rvviis,  and  even  our  appreciation  of  its  present  teaching,  is  abso- 
lutely dependent  on  two  conditions:  first, that  we  bear  constantly 
in  miud  the  wide  seas  of  ignorance  which  surround  the  little  isl- 
ands of  our  kuowleilge ;  and,  secondly,  that  we  rightly  estinutte 
the  full  sweep  and  significance  of  the  facts  and  laws  which  ve 
ran  clearly  see.  It  would  be  difficult  to  say  whether  the  science 
luks  suffiMNMl  most  from  fovgetfulness  of  the  things  that  we  do  not 
know,  or  from  failure  to  ai^reciate  or  exhaust  the  consequences 
flowing  from  tlM  tilings  we  do  know.  The  vision  of  past  worlds 
^ridoh  g«olo^  fawwnte  xtats  be  compared  to  the  view  of  some 
kuid  n«a  at  a  diabuaee  upon  the  ocean,  and  upon  which  heavy 
bumks  of  cloud  are  resting.  Above,  mountains  and  peaks  are  seen 
ken  Mid  tht '  '  '  outlines  cut  clear  against  the  sky.  Belov, 
Cities  Mkd  hr.i  ~  :uui  promontories  are  also  seen,  cut  as  clearly 

•gainil  Uw  sea.  The  middle  slopes  are  only  visible  at  intervals, 
Mid  KMDM  gTMt  pUlills  just  roughen  the  verge  of  the  horizon.  Hot 
•U  d«teils  are  loal  We  do  not  even  know  whether  we  are  looking 
at  ooa  oontiuuous  land  or  at  a  group  of  islands.  HiUs  which  seen 
united,  or  separated  only  by  some  narrow  valley,  may  be  really 
fte  apart,  and  broad  channels  of  the  deepest  water  may  lie  be- 
tween tk«m>  So  it  is  with  the  vast  landscapes  of  the  past  in  tke 
rsvehUioas  of  geology.  The  general  outlines  of  geological  gso»- 
tion  are  dear  eooogh:  and  so  in  broad  outline,  too.  is  the  genetal 
•ncceeaion  of  organic  life.  But  both  the  exsotliistafy  of  the  rocks, 
and  tike  esexsi  VUtorx  ol  \k«  cT«&turea  wiiidh  tiwy  entomb,  are 
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set  with  mystery.  "We  talk  glibly  of  aqueous  deposit  as  the 
physical  origin  of  stratification ;  but  we  know  little  indeed  of  the 
physical  conditions  under  which  this  agency  worked  in  early  times. 
The  scientific  naturalists  of  the  Challenger  Expedition  report 
as  the  result  of  their  investigations  that  nowhere  in  the  existing 
world  of  waters  have  they  found  going  on  anywhere  such  deposits 
as  are  necessary  to  account  for  the  vast  massive  accumulations  of 
the  Palaeozoic  sandstones. 

Before  such  mountains  as  those  of  the  Cambrian  formation  on 
the  northwest  coast  of  Scotland — cut  out  of  the  thickness  of  ap- 
parently one  continuous  deposit — full  of  the  ripple-marks  of  the 
sea,  and  yet  destitute  of  life — the  theoretical  xiniformitarian  may 
well  stand  abashed.  Similar  difficulties  are  crowded  into  the  con- 
ditions under  which  our  great  storages  of  carbon  were  provided 
for  by  repeated  elevations  and  depressions  of  the  land,  each  eleva- 
tion giving  occasion  for  the  growth  of  a  dense  and  rich  vegeta- 
tion ;  and  each  depression  potting  it  up  and  preserving  it  for 
future  use.  Similar  difficulties  beset  the  equally  massive  lime- 
Btone  formations  of  the  Secondary  rocks.  But  even  these  diffi- 
culties are  less  serious  and  less  profound  than  those  which  beset 
the  progress  of  organic  life.  Only,  in  this  case  there  are  some 
great  outlines  which  are  clear  and  definite.  We  can  see  that  or- 
ganic life  has  advanced  from  less  to  more — from  low  to  higher 
levels — from  the  generalized  to  the  specialized,  and  from  various 
functions  performed  roughly  by  some  one  rude  and  simple  mech- 
anism, to  the  same  functions  separated,  elevated,  and  committed 
to  the  care  of  selected  and  adapted  organs.  We  can  see  how  there 
is  some  strange  but  profound  analogy  between  this  magnificent 
line  of  march  and  that  along  which  every  living  creature  goes  in 
its  individual  growth.  Just  as  the  science  of  embryology  has  in 
in  some  measure  revealed  to  us  how — that  is,  in  what  order — "  the 
bones  do  grow  in  the  womb  of  her  that  is  with  child,"  so  in  the 
embryology  of  this  planet,  as  revealed  to  us  in  the  rocks,  we  can 
see  the  steps  of  a  process  which  is  not  only  analogous  but  homolo- 
gous. That  is  to  say,  the  two  pathways  are  not  only  vaguely  like 
each  other  according  to  some  dim  resemblance,  b\it  are  identical 
as  corresponding  parts  in  one  plan,  and  of  one  intellectual  method. 
We  can  see  that  the  past  ages  were  full  of  prophetic  germs.  We 
can  see  the  rise,  one  after  another,  of  structures  which  were  in- 
cipient, useless,  or  comparatively  useless  for  a  time,  but  destined 
in  the  future  for  some  splendid  service.  Our  physiologists,  and 
anatomists,  and  morphologists  are  wholly  unable  to  resist  this 
evidence  when  it  is  their  business  to  describe  the  facts.  The 
structure  of  their  own  mind  compels  them  to  admit  it,  even  when 
they  struggle  hard  to  shut  their  eyes  against  it. 

Few  men  have  used  language  more  expteasVyei  ol  toTLce^'Cvs\iA 
TOL.  ixxrm.—6l 
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which  agnosticism  repudiatee   than  Prof,  Huxloy  himself  in 
purely  scientific  writings.    In  his  deecriptiona  of  the  growth  O; 
living  things,  from  the  ovum  to  the  finished  creature,  wo  seem  t 
be  listening  to  a  literal  reading  and  exposition  of  some  page  ou 
of  that  book  in  which  all  "  our  members  were  written  when 
yet  there  were  none  of  them."    It  is  surely  remarkable  that  N 
ture  should  be  so  full  of  the  spirit  and  of  the  characteristic  id 
of  Hebrew  and  of  Christian  theology.    But  so  it  is.     In  Profi 
Huxley's  instructive  work  on  the  Elements  of  Comparativo  Anat 
omy  he  is  rich  in  the  use  of  language  descriptive  of  the  propar 
tions  for  that  which  is  to  be.    Every  change  that  arises  in  th 
mysterious  egg-substance  is  explained,  as  it  can  only  be  explained 
by  it«  relations  with  the  future.     Does  a  movement  begin  in  the 
formless  mass,  establishing  a  long  cleft  or  groove  ?    It  indicates 
the  position  "  of  the  future  longitudinal  axis  of  the  body."    Do 
the  lateral  boundaries  of  this  groove  at  one  end  of  it  "  grow 

plates  "  ?  It  is  that  this  end  is  the  end  which  "  will  become 
the  interior  region  of  the  body,  and  these  plates  are  the  "  d' 
laminsB."  Do  these  dorsal  laminae  at  length  unite  ?  It  is  that  they 
may  "  inclose  the  future  cerebro-spinal  cavity."  Does  n- 
tion  of  the  mass  grow  downward  instead  of  up  ?  It  i.>; 
"  form  the  vortical  laminae,"  with  a  function  in  the  future  not  1 
essential.*  One  thing  can  only  be  understood  when  it  is  coaceivrd' 
as  "  laying  the  foundations  "  of  another,  f  A  second  thing  con 
only  be  understooil  as  "  pre-shadowing  "  the  form  and  rolations  \ 
of  a  third,  and  so  on  throughout.  Nor  does  Prof.  Huxley  confine 
this  great  principle  of  interpretation  to  the  development  of  the 

■individual  fcetiis.    This  governing  idea  of  r.  '  all  orgaoio 

growth  to  the  work  of  preparation  and  prev:        ,    -    extend*  to 
the  whole  history  of  life  since  it  first  began.    He  quotas  wi 

,#pprobation,  and  adopts,  the  grand  generalization  of  Jolin  Huntor, 
it  organization  is  not  the  cause  of  life,  but  life  is  the  causo  o 
organization.  Immense  consequences  are  involved  in  this  con 
ception.  Organisms  are  the  habitations  -  '  "  '  •m<«  of  lif< 
but  life  must  build  them  before  it  can  set'  iid  take 

session.    An  organ  is  a  structure  for  the  dischorgo  of  fund 


Do  I 
w  nj 
ime^H 
cmafl 


but  it  must  be  shaped  and  made  before  the  f 

charged.    This  luminous  idea  sends  its  seari 
and  through  the  stupidities  which  confound  \ 
for  use  and  things  that  are  said  to  he  made  i^ 
intellectual  aim  must  precede  two  aa  a  physical 

tion  of  lobXtX  d«  ■ 
'     .   , , ion  of  all  organic    , 


can  be 
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•  ""  an 
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known  to  us.  Accordingly,  Prof.  Huxley  intiTprota  tbo  wholn  hi 
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3ry  of  the  vertebrate  skeleton,  and  especially  of  the  vertebrate 
cull,  as  the  development  of  a  "  plan."  This  is  the  word  he  has 
elected,  and  which  he  uses  over  and  over  again.  A  plan — we 
lust  repeat — is  not  a  mere  pattern,  which  may  arise  by  accident ; 
i  is  a  construction  of  which  all  the  leading  component  elements 
re  parts  of  one  general  conception  having  reference  to  a  future. 
Buch  a  plan,  he  tells- us,  can  be  traced  and  identified  in  all  skulls, 
rom  the  skull  of  a  pike  to  the  cranium  of  a  man.  The  immense 
lifferences  which  mask  this  unity  of  plan  are  due  to  successive 
iaptive  modifications,  with  which,  in  all  their  wide  extent,  the 
riginal  plan  was  destined  from  the  very  first  to  work  in  har- 
lony. 
These  are  grand  conceptions.  They  are  scientific  conceptions 
in  the  highest  sense  of  that  word,  because  they  bring  phenomena 
into  harmonious  relations  with  the  highest  faculties  of  the  human 
mind.  They  are  the  conceptions  which  confer  all  its  dignity  and 
interest  on  geology,  and  on  the  aflBliated  sciences  of  paleontology 
and  comparative  anatomy.  Although  in  one  sense  highly  ideal, 
and  in  the  best  sense  metaphysical,  they  are  yet  strictly  literal, 
and  absolutely  true  to  fact.  Hence  Prof.  Huxley  most  truly  as- 
serts that  the  doctrine  of  "  all  bony  skulls  being  organized  upon  a 
common  plan  "  is  a  simple  generalization  of  the  observed  facts  of 
cranial  structure.*  It  is  curious  that  many  of  those  who  use  these 
conceptions  for  the  purposes  of  description  immediately  turn 
round  and  repudiate  them  for  the  purposes  of  philosophy.  But 
the  language  which  embodies  them  can  only  be  useful  for  the 
purposes  of  explanation  by  reason  of  the  similitudes  which  they 
involve  between  our  own  mental  operations  and  those  which  are 
obvious  in  nature.  Yet  these  very  similitudes  and  intellectual 
homologies  are  most  distasteful  to  the  agnostic  school ;  and  very 
often,  even  in  the  mere  work  of  description,  every  device  is  re- 
sorted to  to  keep  them  out  of  sight.  Thus  some  movements  of 
the  nervous  and  muscular  apparatus  in  animals  which  involve 
the  most  complicated  adjustments  are  constantly  spoken  of  as 
mere  "reflex  action  " — as  if  they  could  be  compared  with  the  mere 
reflection — or  bending  back — of  light  from  water,  or  of  sound 
from  a  wall.  So  again  "  differentiation  "  is  perpetually  used  to 
describe  the  processes  of  preparation  by  which  the  building  up  of 
special  organs  is  accomplished — just  as  if  these  wonderful  pro- 
cesses could  be  described  by  a  word  which  is  equally  applicable 
to  the  processes  of  corruption  and  decay.  There  is  no  disloyalty 
to  truth  so  insidious  as  that  which  leads  us  to  sin  in  this  way 
against  our  own  intellectual  integrity.  What  our  mind  sees,  we 
must  confess  to — at  our  peril.    It  may  have  been  a  brave  thing  in 
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Nelson  to  tarn  his  Mind  eye  to  the  recalling  signal  of  hi«  n/lmtrsl. 
But  it  is  not  a  brave  thing— quite  the  contrary — in  any  man  lo 
turn  a  blind  eye  to  the  instinctive  perceptions  of  his  own  intelli> 
gence. 

Nevertheless,  it  is  possible  to  be  true  and  f  •■•  auto- 

matic workings  of  mind  within  us  when  it  r>j     ^  i  idi>n- 

tifies  the  methods  of  its  own  vaster  image  in  the  ext^mn]  world, 
and  yet  to  be  not  less  true  and  faithful  to  our  ronsciouBnt-tw  of 
ignorance.  The  great  thing  to  do  is  to  put  our  agnosticism  not  in 
the  wrong  but  in  the  right  place.  "We  may  well  rejoice  in  tho 
clear  and  grand  vision  we  have  obtained  through  science  of  or- 
ganic life  having  been  developed  through  unnumbered  ng«8  on 
lines  which  do  in  themselves  constitute  a  "  plan."  Wo  may  nv 
joice  with  the  truest  intellectual  delight  in  our  perception  of  the 
relation  which  this  plan  bore  from  the  beginning  to  tlie  future  in 
creation.  We  may  admire  without  ceasing  tho  combination  In 
this  plan  between  an  obvious  fundamental  unity  and  a  not  ]c&* 
obvious  fundamental  subordination  to  endless  change — whfrevir 
new  needs  had  to  be  met  and  new  functions  liad  to  be  i-d. 

All  this  is  science  and  science  of  the  highest  quulit.,  .  —  ih« 
sense  of  it  is  compatible  with  a  constant  remembrunco  of  tho 
enormous  gaps  in  our  knowledge  which  remain  unfilled.  That 
which  always  we  are  most  curious  to  know  remains  always  also 
unexplained.  Qeology  has  told  ns  of  a  succession  in  the  fonttf  of 
life ;  but  it  has  as  yet  told  ns  nothing  as  to  thi 
this  succession  was  brought  about.  There  ai  • 
"  links  " ;  but  the  links  are  never  within  each  other'*  touch.  The 
"imperfection  of  the  record"  is  blamed  for  t^  '  .  .»  .  ,^^ 
portions  of  the  record  which  seem  continuous  ;  >r« 

tions  of  time  which  were  long  enough  to  see  the  intri  of 

new  species — and  yet  the  mystery  remains  unsolved-     1  xt, 

for  example,  and  in  some  other  formations,  wu  have  b»'  al 

thickness  following  each  other  in  orderly  and  undisturbed  rac> 
cession.  New  shells  appear  in  turn,  and  yet  w>  rt,.v.  t-  ^^e  Low  nt 
whence  they  came.    My  frieml  Mr.  Robert  !  -.<,  P.  R.  SL, 

F.  G.  S.,*  informs  mo  that  there  is  one  bod  no  •  r 

dinary  mantel-piece  in  which  a  pe«'uHar  amii  nd 

never  appears  again.    80  it  is  throughout  the  recortl  ^v  H 

i-^  'hie  tons.    New  ' 

ir  ^  lis  they  also  go.  .» 

have  arisen  nor  how.    We  do  know  that  tho  wL-  *  mm 

h«\'e  bogtm  somewhero  and  at  Mmo,  in  somo  u; 

tioii  which  was  not  that  of  y  g«neniion.     A' 

know  that  this  initial  operation  has  never  boon  repeated,  oc; 
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it  has  been  repeated,  bow  often  or  under  wbat  special  con- 
tions. 

Tbe  abstract  dicta — the  vague  verbal  propositions — on  the 
rength  of  which  the  possibility  of  this  repetition  has  been  de- 
ed, are  splendid  specimens  of  those  cobwebs  of  the  brain  which 
to  entangle  thought  in  the  meshes  of  the  scholastic  philoso- 
y.  The  "  law  of  parsimony "  is  the  ambitious  phrase  under 
hich  theorists  have  hid  the  stupid  notion  that  what  Nature  does 
once  she  never  repeats  agam,  or  that  results  which  she  has  ob- 
tained by  one  method  at  some  one  time  must  never  be  compassed 
by  the  same  method  again.  Hear  how  magniloquently  the  great 
agnostic  professor  sets  forth  this  marvelous  dogma :  "  If  all  living 
beings  have  been  evolved  from  pre-existing  forms  of  life,  it  is 
enough  that  a  single  particle  of  living  protoplasm  should  have 
once  appeared  upon  the  globe  as  the  result  of  no  matter  what 
agency.  In  the  eyes  of  a  consistent  evolutionist  any  further  inde- 
pendent formation  of  protoplasm  would  be  sheer  waste."  *  This 
is  very  grand.  The  limitation  of  the  possibilities  of  creation  by 
the  vision  of  a  "  consistent  evolutionist "  is  delicious.  It  reminds 
one  of  the  American  joke  that  the  planets  reyolve  round  the  sun, 
"  always  subject  to  the  Constitootion  of  the  United  States."  But, 
unfortunately  for  the  dogma,  it  renounces  the  testimony  of  facts, 
while  sounder  reasonings  upon  them  are  dead  against  it.  Nature 
is  economical,  but  she  is  not  miserly.  The  prodigality  of  Nature 
is  more  conspicuous  than  her  parsimony.  The  habitual  expendi- 
ture and  repetition  of  all  her  processes  is  at  least  more  clear  to  us 
than  her  refusals  to  repeat  them.  Her  fondness  for  identity  of 
principle  in  all  her  various  operations  is  more  pervading  than  her 
casting  aside  of  any  method  merely  because  it  has  been  used  al- 
ready. That  bits  of  living  protoplasm,  with  inconceivably  com- 
plex potentialities  within  them,  should  have  been  called  into  being 
once,  and  that  nothing  similar  should  ever  have  been  done  again, 
may  possibly  be  true;  but  it  is  not  according  to  analogy  and  we 
can  not  accept  it  on  the  authority  of  Prof.  Huxley.  Still  less  can 
so  weighty  a  conclusion  be  hung  securely  on  a  gossamer  structure 
of  abstract  and  empty  words. — Nineteenth  Century. 


PnoTOOBAPna  of  the  annnlar  nebula  in  Lyra,  taken  at  Algiers,  and  magnified 
sixty-four  times,  give  the  largent  imugeg  that  have  ever  been  ubtaiaeO  of  that  ob- 
ject, and  make  it  possible  to  atady  the  dintribation  of  its  light  with  a  pri'cision 
that  hoa  not  been  heretofore  api)roacbe<l.  Two  very  clear  mariraa  of  light  are 
observable  on  opposite  aides  of  the  ring  of  nnequal  brillianov.  The  space  within 
the  ring,  whioh  ia  dark  to  ordinary  rision,  is  fonnd  not  to  be  wholly  dcstitnte  of 
photographic  power.  Chemical  emanations  radiate  from  it,  the  existence  of  which 
was  not  saspeoted  before. 

*  Encyclopoidia  Britannic*,  ninth  editloo,  BuAog ,  v-  ^^> 
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SOCIAL  CHANGES  IN  CALIFORNIA. 

Br  CUAELES  HOWARD  8EINN. 

WHEN  the  Central  Pacific  Railroad  crossed  the  high  Sierras, 
and  the  Crockers,  Stanfords,  and  Huntingtons,  till  then 
obscure  Sacramento  merchants,  gained  the  first  of  their  long 
series  of  industrial  and  political  victories,  a  country  blacksmith, 
the  late  Henry  Vrooman,  afterward  State  Senator  and  one  of  the 
greatest  party  leaders  ever  known  on  the  Pacific  coast,  said  to 
me  :  "  That  railroad  changes  forever  all  the  conditions  of  human 
existence  in  California.  It  will  never  again  be  at>  easy  to  lire 
here." 

A  thousand  times  since,  events  have  shown  that  the  gold- 
miners'  El  Dorado  of  1849,  which  had  become  as  different  from 
the  rest  of  the  United  States  as  South  Carolina  is  from  Massachu- 
setts, was  readjusting  itself  to  new  conditions  imposed  by  the  iron 
links  that  bound  it  to  the  Atlantic  slope  and  the  valley  of  the 
Mississippi  At  first  the  change  was  slow  and  almost  unnoticed. 
Until  the  close  of  the  war,  prices,  rates  of  wages,  and  the  general 
conditions  of  life  in  California,  Oregon,  Washington,  and  Nevada 
remained  practically  the  same  as  before.  Arizona  was  then  but 
a  frontier  outpost,  and  men  like  Mowry  were  holding  mines  with 
rifle  and  revolver  against  the  unconquered  Apaches.  The  whole 
Pacific  coast,  from  the  borders  of  Mexico  to  Puget  Sound,  was 
still  forming  its  own  social  customs  and  creating,  as  did  the 
South,  its  own  literature.  The  decade  of  railroad-building  was 
also  the  decade  of  the  foundation  of  State  universities,  magazines, 
art-schools,  and  libraries,  and,  to  a  remarkable  degree,  the  decade 
of  the  beginnings  of  many  private  fortunes  in  mines,  commerce, 
and  real  estate. 

Early  conditions  of  life  in  California  were  unxisual  in  the  wide 
range  of  opportunities  offered  to  men  of  strong  tenacity  of  pur- 
pose. Nearly  every  one  could  make  money,  and  a  great  deal  of 
it,  in  the  decade  between  1849  and  1859,  but  the  temptations  to 
spend  were  enormous.  Illustrations  of  this  are  usually  drawn 
from  the  mines,  but  some  of  the  most  characteristic  stories  come 
from  other  sources.  In  1853  there  were  half  a  dozen  men  who 
shot  wild  fowl  and  other  game  in  Contra  Costa  for  the  San  Fran- 
cisco markets.  They  could  earn  fifteen  or  twenty  dollars  apiece 
every  day  for  nine  months  of  the  year.  One  of  them  saved  his 
money  and  bought  land  for  a  dollar  and  a  quarter  an  acre  that  il 
now  covered  with  buildings;  but  the  rest  are  forgotten  chnrift- 
ters,  except  for  a  few  sentences  in  the  local  chronicles  respecting 
their  notable  'bags  ot  ig^'^tta- 
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Numberless  were  the  contrasts  between  California  life  at  that 
riod  and  life  anywhere  else  in  the  country.  Ordinary  economic 
mditions  were  for  a  time  suspended.  Gold  was  the  chief  crop 
the  State,  and  gold  was  gold  everywhere.  The  merchants  who 
'anted  to  make  a  "  corner  "  in  any  product  need  only  "  corral " 
there  was  of  that  commodity  in  California  to  be  safe  for  days 
weeks.  Steamers  went  twice  a  month  to  Panama,  and  the 
my  express  crossed  the  continent ;  but  we  had  no  telegraph  and 
railroad,  and  immigration,  after  the  close  of  the  great  gold- 
h,  was  comparatively  small  and  steady.  In  the  midst  of  this 
ilation  a  community  developed  in  which  every  man  of  any 
rength  or  purpose  soon  knew  and  was  known  to  every  other 
an  of  ability.  Thus,  in  the  old  mining  towns,  like  Placerville, 
rasa  Valley,  Orovillo,  Shasta,  and  early  valley  towns  such  as 
itockton,  Marysville,  and  Sacramento,  and  coast  cities  such  as  San 
iego,  Los  Angeles,  San  Francisco,  and  Eureka,  and  in  the  hun- 
3  of  country  neighborhoods,  where  ex-miners  became  owners 
herds  and  growers  of  wheat,  isolation  produced  strong  indi- 
dualism. 

The  Calif ornian  not  only  gave  up  hia  Eastern  newspapers,  but 
s  Eastern  weeklies  and  monthlies.  Cities  of  the  same  popula- 
as  the  San  Francisco  of  1850-'()0  seldom  have  half  so  long  a 
t  of  publications.  Many  of  these  were  illu.strated  by  the  draw- 
of  artists  like  Keith  and  Nahl.  Men  drew  and  painted, 
hed  and  engraved,  wrote  and  spoke,  for  the  busy,  energetic 
people  of  the  lands  west  of  the  Sierra  Nevada.  No  other  audi- 
ce  was  possible  ;  no  broader  field  was  desired.  As  the  Virgin- 
ns  and  the  North  Carolinians,  climbing  the  Blue  Ridge  and 
'fiettling  on  the  lands  that  slope  to  the  Mississippi  and  the  Ohio, 
became  Kentuckians  and  Tennesseans  in  a  single  generation,  so 
e  pioneer  men  and  women  from  every  State  of  the  Union  that 
lettled  on  the  Pacific  coast  became  Oregonians  and  Califomians, 
and  founded  t^ro  as  distinct  commonwealths  as  there  are  in 
America. 

The  literary  field  to  which  I  have  alluded  is  fruitful  in  illus- 
tration. California,  before  the  walls  were  fairly  broken  down, 
had  half  a  dozen  weeklies,  none  of  which  now  remain.  They 
were  circulated  in  every  mining  camp,  some  printing  ten  or  twelve 
thousand  copies,  and  among  their  writers  were  Bret  Harte,  Mark 
Twain,  Noah  Brooks,  George  Frederic  Parsons,  Ina  D.  Coolbrith, 
and  such  a  group  of  literary  men  and  women  as  no  American 
city  outside  of  Boston  and  New  York  could  gather  together  at 
that  period.  A  monthly  magazine  was  established,  which  in  a 
few  years  gained  a  circulation  of  eight  thousand  copies,  and  made 
e  reputations  of  a  host  of  writers.  As  the  sharp  pressure  ot 
butside  competition  began  to  be  felt,  aW  ot  neavV^  s^  ^Csva\i\iBt«K^ 
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joumala  of  California  rapidly  deteriorated  in  quality,  as  they 
home  support,  and  they  either  suspended  or  became  more 
vertising  publications.  Conditions  of  literary  life  in  Califoruia 
changed  during  the  decade  that  witnessed  the  dnvinf^  of  tho  la«i 
topike  of  the  first  railroad  across  tho  continent.    Jf  he 

rers  who  had  earned  reputations  went  elsewhere,  i>ae 

stayed  became  more  and  more  conscious  of  the  fact  that  they 
Uhould  have  gone.     It  is  not  too  much  to  say  that  a1 
Pearly  seventies,  Californians,  always  a  reading  peii| 
thoroughly  aware  of  the  existence  of  the  publications  of  the  real 
of  tho  United  States.    After  the  crash  that  followed,  t^  ^        '-ery 
local  journal  felt  for  the  first  time  the  competition  .  -lUy 

mail  implies,  a  few  single-hearted  men  and  women  revived  tbo 
magazine,  and  an  entirely  different  line  of  weekly  publirutionB 
was  established.  The  old  journals  had  no  models,  and  praclicaDy 
recognized  nothing  ouside  of  "  the  coast " ;  the  new  journals,  far 
less  original,  and  developing  as  yet  no  writers  of  national  repot*- 
tion,  have  become  better  established  financially,  and  depend  con 
sidcrably  upon  a  circulation  in  other  parts  of  the  country.  Thi 
chief  characteristic  of  most  of  them,  however,  is  an  exaggerat 
dread  of  being  considered  "  provincial,"  and  one  can  not  gratif ; 
them  more  than  by  praising  the  "Parisian  8tyle"of  their  local 
e£>igrams  and  illustrations. 

The  first  literature  of  California  was  purely  American  in  \\» 
best  features,  and  accurately  reflected  the  frank  egotism  bik' 
did  energy  of  the  young  commonwealth,  that  had  as  yet  f*. 
or  none  of  the  life-struggle  in  which  the  rest  of  the  world 
engaged.    But  when  the  stress  came,  and  the  land  c'     - 
plenty,  high  wages,  large  profits,  and  abumlant  co:  :8W 

hard  times,  the  only  book  of  the  era  was  Progrpas  and  Poverty.' 
Luck  of  Roaring  Camps,  Big  Jack  Smalls,  and  similarly  pictur- 
esque studies  born  of  tlie  mingling  of  Russian,  Spttninb,  and  Amcrx 
ican  currents,  could  no  more  be  written  in  C" 

"Great  Bonanza"  period  came  and  went;  the  m   .  ^  .; .— „ 

agitation,  Kearney's  sand-lotters,  McQlashan's  anU-Chineao  boy-j 

potters,  were  chapters  in  the  State's  history,  but  no  represeotathrM 

rl)<x)k,  except  George's  Progress  and  Poverty,  came  to  the  surfaceJ 

though  the  raw  materials  of  half  a  dozen  novels  WBra  oaDtAinedl 

in  this  transition  era.     Instead  of  cr        "'  i^^ntj 

literary  form,  the  agitation  causetl  1'  uHJ 

ribeeame  chiefly  politicaL  ^| 

During  the  period  of  revolt  and  ui  (^| 

speculation  inci'ea.sed,  and  many  men  '^| 

fornia.      The  railroad>builders  liad  brought   \hr  ^| 

general -^ :■'-'■""    -    -■  '  '■'"       -  *'•     -' '   ■-^--  -ifl 

impossil  .{^1 
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Talues,  and  the  development  of  the  Comstock,  long  prevented  the 
popular  recognition  of  the  gravity  of  the  problem.  When  knowl- 
edge came,  it  came  swiftly  and  bitterly.  Workingmen  who  had 
been  earning  five  or  six  dollars  a  day,  found,  in  three  or  four 
years,  that  their  wages  were  forty  per  cent  lower.  They  felt 
Chinese  competition  far  more,  and  other  laborers  were  coming  in. 
he  farmers  found  the  price  of  wheat  falling,  and  ships  leaving 
,e  coast  because  of  railroad  competition,  so  that  freights  rose.  " 
e  merchants  found  the  area  of  tributary  counti-y  diminished  by 
e  creation  of  other  commercial  centers.  California  suffered 
lOre  in  the  necessary  readjustment  than  did  any  other  part  of 
e  Pacific  coast,  because  its  growth  had  been  much  more  rapid, 
resources  had  been  larger,  and  it  had  liad,  in  the  historic  sense, 
far  more  educating  environment.  The  commonwealth  of  Cali- 
mia  was  not  merely  the  colony  of  gold-seekers  of  '49 ;  it  was, 
the  broader  view,  the  result  of  American  energy  working  upon 
e  old  foundations  laid  by  Spanish  pioneers  of  the  eighteenth 
ntury ;  it  had  its  missions  and  its  olive  groves  before  the  Ameri- 
n  Declaration  of  Independence,  when  all  the  rest  of  the  Pacific 
last  was  an  unknown  wilderness.  It  could  not  be  otherwise  than 
at  the  change  in  economic  conditions  struck  to  the  heart  of 
'alifornian  life,  and  seemed  for  a  few  years  to  have  produced  the 
aster  of  a  permanent  descent  to  lower  ideals. 
"  Californians,"  said  a  brilliant  newspaper  man  to  me  during 
at  period, "  were  once  the  most  maguificently  liberal  race  of 
men  on  earth ;  now  they  have  determined  to  become  the  most 
miserly.  Once  they  talked  of  endowing  a  university  with  twenty 
million  dollars ;  now  they  have  let  President  Oilman  leave  them 
and  go  to  Baltimore.  Once  they  were  proud  of  everything  Cali- 
fornian  ;  now  they  want  a  foreign  trade-mark  on  everything." 

During  the  period  that  I  have  called  the  transition  era,  extend- 
ing over  eight  or  ten  years  after  1870,  political  standards  in  Cali- 
fornia were  lowered  to  an  extent,  in  both  kind  and  degree,  which 
is  difficult  to  explain,  and  which  has  hardly  changed  since,  except 
for  the  worse.  All  the  links  and  fetters  of  party  allegiance  were 
more  tightly  drawn.  The  rule  of  the  purse  was  more  and  more 
pre-eminent  in  every  campaign,  and  no  party  or  faction  long  re- 
sisted temptation.  An  almost  unbroken  line  of  demagogies,  num- 
bered and  branded  by  political  bosses,  and  divided  with  amusing 
evenness  between  the  Democrats  and  the  Republicans,  misruled 
the  State  and  increased  the  expenses  of  government.  The  lower- 
ing of  the  remarkably  advantageous  economic  conditions  of  a 
quarter  of  a  century  ago  appears  to  have  thrown  many  unthink- 
ing voters  into  closer  relations  with  "  the  bosses,"  and  so  has  made 
honest  politics  a  more  difficult  business.  It  is  the  most  de\>lorar 
ble  result  of  that  sudden  outbreak  of  d\scoute-n\,  es^\Q«i  "5-<£«.x\^<s^- 
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ism,  that  a  lower,  more  mercenary  political  order  still  preyaQa. 
Reform  rests  with  the  young  men,  who  are  organizing,  regardless 
of  party,  to  work  for  the  purification  of  politics,  and  with  a  new 
conservative  class — the  horticulturists, 

Stanford's  railroad-builders,  breaking  down  the  mountain  walls, 
so  that  the  world-spirit  surged  in,  opened  the  way  for  new  indus- 
tries, and  the  same  chain  of  circumstances  that  delayed  the  Cali- 
fornian's  realization  of  the  end  of  his  Utopia  allowed  the  firm 
establishment  of  a  vast  group  of  occupations  before  impossible. 
Foremost  of  these  was  that  varied  and  profitable  industry  which 
some  have  called  "  intensive  horticulture " — the  industry  that 
makes  an  acre  produce  more  food  value  than  a  hundred  acres  of 
wheat  or  corn.  California  made  a  new  start,  and  escaped  indus- 
trial ruin,  chiefly  by  reason  of  vineyards,  gardens,  orchards,  aeed- 
farms,  hop-yards,  and  the  whole  group  of  allied  pursuits.  These 
industries  educated  a  great  number  of  cattle-raisers  and  wheat 
farmers,  supplemented  by  clerks  and  mechanics  with  their  small 
savings,  into  horticulturists.  Thus  California  obtained  a  new  and 
very  valuable  class  of  conservative  citizens,  well  out  of  debt,  and 
more  intelligent  than  the  ordinary  farmer.  The  movement  toward 
horticulture,  as  a  business,  began  when  the  Central  Pacific  was 
completed,  and  went  on  steadily  through  all  the  years  of  ferment. 
It  was  the  most  hopeful  movement  of  the  time,  for  it  built  up  the 
interior  of  the  State,  it  broke  up  the  great  stock-ranges  and  wheat 
ranches,  and  it  promised  to  restore  to  California  far  more  than 
had  been  lost.  As  soon  as  horticulture  became  established  as  the 
great  future  industry  of  the  State,  an  era  of  immigration  began, 
first  in  southern  California,  then  over  the  whole  region.  The 
inevitable  readjustment  of  forces  and  shifting  of  industrial  cen- 
ters followed,  and  is  still  in  progress. 

For  fifty  years  to  come  horticultural  interests  will  probably 
increase,  and  among  horticulturists  the  skilled  fruit-grower,  own- 
ing from  ten  to  fifty  acres  of  land,  will  best  represent  his  classt 
Such  a  person  is  likely  to  be  more  of  a  business  man  than  the 
average  farmer,  and  is  in  closer  relations  to  town  and  city  life. 
He  is  compelled  to  travel  more,  watches  the  markets  and  the 
fields  of  invention  closer,  and  represents,  all  in  all,  a  finer  type. 
A  California  fruit-grower  is  in  some  respects  akin  to  the  middle 
class  of  suburban  dwellers  near  Boston  and  New  York,  with  this 
very  important  difference,  that  he  actually  and  constantly  makes 
his  living  from  the  soil  he  owns.  The  one  tendency  of  his  life  is 
toward  what  may  be  termed  "  extreme  Calif ornianism,"  for  he  is 
growing  almonds  or  oranges  or  something  or  other  that  can  not 
be  produced  at  a  profit  in  many  other  places  on  the  continent,  and 
the  "  glorious  climate  "  is  his  best  friend.  But,  on  the  other  Imnd, 
he  is  in  a  akiWed  "VjuBvafisa,  IviW  cvt  tfichnical  details,  requiring 
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of  brain-work,  and  he  is  selling  in  the  world's  markets. 

a  California  grower  of  raisins,  oranges,  walnuts,  olives, 

runes,  or  other  horticultural  pn^lucts  goes  to  Chicago  and  New 

ork  every  autumn,  "  to  keep  the  run  of  the  field."    The  drift  of 

acific  coast  life  is  toward  a  rapid  increase  of  the  number  of 

orchardists.    They  are  organized,  too,  in  a  manner   unknown 

among  the  farmers,  and  have  several  times  shown  unsuspected 

courage  in  independent  politics.    Some  of  these  days  professional 

politicians  will  have  to  deal  with  a  new  factor — the  horticulturist, 

a  distinct  evolution  from  the  conservative  American  farmer  type, 

quicker  of  brain,  less  wedded  to  party  bonds,  and  more  capable  of 

tmderstandiug  the  interests  of  the  commonwealth. 

This  rapid  review  of  some  important  economic  changes  of  the 
past  fifty  years  loads  naturally  to  the  consideration  of  the  present 
conditions  of  life  in  California.     Wages  are  still  high,  and  all 

I  classes  of  workers  should  be  prosperous.  The  resources  of  the 
Btate  are  being  developed  at  a  marvelous  rate.  In  1880  the  popu- 
lation of  California  was  864,000,  and  the  assessed  value  of  all  the 
broperty  in  the  State  was  $564,578,036.  "  Assessed  value,"  in 
California,  means  "  that  amount  which  the  property  would  bring 
^t  a  forced  sale."  In  January,  1890,  the  estimated  population  was 
1,465,000,  and  the  assessed  value  of  property  was  $1,112,000,000. 
The  deposits  in  the  savings-banks  averaged  over  $87,000,000,  and 
were  widely  distributed.  The  assessors'  returns  for  the  counties 
show  that  lands  in  city  and  country,  and  their  improvemeLis,  are 
well  divided  up  among  the  people,  and  California  is  becoming  a 
State  of  moderate-sized  farms  and  fair  but  not  large  incomes. 

The  wages  of  ordinary  farm  hands  in  California  range  from 
twenty-five  to  thirty-five  dollars  a  month,  usually  with  board. 
Portuguese,  who  are  already  the  peasantry  of  the  rich  valleys 
ear  the  bay  of  San  Francisco,  expect  from  twenty-sue  to  thirty 
and  board  themselves.  They  own  small  tracts  of  a  few 
work  out"  most  of  the  time,  and  are  a  fairly  capable 
(hough  slow  class  of  laborers.  Chinese,  who  are  expert  in  garden 
and  orchard  work,  are  paid  the  same  as  the  Portuguese.  Italians 
in  the  vineyards  rate  at  about  thirty-five  dollars,  and  board  them- 
selves. Skilled  labor  in  some  departments  of  farm  and  orchar^ 
work  commands  forty  or  forty-five  dollars  a  month.  Pruners,' 
grafters,  fruit-packers,  teamsters,  obtain  such  wages,  and  in  the 
lumber  districts  Americans  often  get  fifty  dijllars.  Commissioner 
,Tobin'«  report  for  1887-88  gives  the  statistics  of  wages  paid  in 
California  and  other  places,  and  a  few  comparisons  with  New 
TTork  wages  vri\\  serve  to  illustrate  the  subject.  California  brick- 
layers rate  at  thirty  dollars  a  week  as  against  twenty  dollars  in 
New  York ;  carpenters,  twenty-one  dollars  as  against  fourteen  ;  ma- 
isona,  thirty  dollars  aa  against  eighteen ;  blacksmiths,  twenty-oiiM 
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dollars  as  against  thirteen ;  draTmeii,  fifteen  dollars  as  against  ten ; 
gardeners,  eighteen  dollars  as  against  nine. 

The  cost  of  clothing  in  California  is  a,\<  higher 

than  in  the  Atlantic  States,  but  the  Califoi  apt  to 

wear  better  clothes.  The  average  cost  of  food  is  estimated  to  bo 
higher  in  California,  but  the  California  workma:  '      ir. 

The  cheap  rwjtau  rants  of  San  Francisco  are  bujx  _    in 

Eastern  cities,  and  one  can  live  there  at  less  expense,  or  got  iuor» 
for  his  money,  whichever  he  chooses.  Owing  to  the  climalo,  inci- 
doatiil  expenses  can  be  made  less  in  California,  and  no  time  need 
be  lost  from  one  year's  end  to  another.  Lots  are  still  cheap,  and 
wood,  the  great  building  material,  is  about  one  third  lower  than 
in  New  York  city. 

Favorable  as  are  the  conditions  outlined,  the  chief  adrantagM 
are  obtained  by  men.  The  wages  paid  to  women  for  mannal  laitac 
do  not  compare  favorably  with  Eastern  rates.  The  eettmstreM  is 
no  better  off  in  California  than  in  New  York-  Men  proof-mader* 
receive  eighteen  dollars  a  week,  while  women  get  nine  dollars; 
men  glove-makers  are  paid  twenty  or  twenty -five  dullars,  while 
women  have  from  five  to  ten  dollars;  salesmen  in  stores  receive 
from  fifty  to  a  hundred  dollars  a  month,  while  saleswomen  are  rated. 
at  from  twenty  to  forty  dollars.  This  difference  comes  p*rtlj 
from  the  fact  that  Chinese  con  '       '    n  espeoiaUjr  strong 

in  domestic  occupations.    As  s,  tlie  school  l*w  of 

California  says,  "Females  employed  as  t«oob«r8  in  the  pablic 
schools  shall  in  all  coses  receive  the  sain-  -.---•-  ^^  m,  jg 
allowed  male  teachers  for  like  serviceo,  v .  ^        '  auno 

certificates."  In  San  Francisco  the  average  salary  paid  to  women 
teachers  is  (75. IG  per  month  for  twelve  months.  The  statisiics  of 
the  Labor  Bureau  bring  out  many  encouraging  facts  about  the  life 
of  the  Iab<}ring  women  of  San  Francisco.  These  women  nnmber 
about  twenty  thousand,  engaged  in  some  three  bundro'T  ...---iiji4». 
tiona    The  general  condition  of  the  establishments  ^^  y 

are  employed  is  better  than  in  some  classes  of  itia«atA  in 

the  Eastern  States,  and  the  hourb  are  shorter,    fc      '  sw«at«ra' 

have  been  investigated,  and  public  feeling  srouMd.    In 
the  cigar-faotoriee  and  canneries  Chinamen  and  Ameri- 
Is  were  found  working  together,  and  a  law  will  probably 
be  pasMHl  to  prevent  this.    A  "  workshop  and  iteiarj  ias^rita^ 
to  operate  under  some  geuemi  In^  '  as  those  of  Maswat'lm- 

setts,  is  needed.  The  meet  aatisfa<  .  .  nt  alu^tit  tho  rr^ndition 
of  OiUifomia  working  girls  is  the  extent  to  i« '  it 

homo."  The  tenement-house  -  '  ijas  not  vtn  rc^icurvi  -vin 
Fnuicisco.     With  few  exc<*pt  <  homes  of   tb^   working 

women  are  neat  and  oomf  In  th<  '<• 

gjriy  „,^>  p^j  better,  as  «  i«i.-,  than  jii  «.u.r^v 


are  via\i 
^^    the  Easi 
^B    shops " 
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p^wth  of  horticultural  industries  has  raade  so  many  demands 
for  work-girls  iu  the  country  that  the  factory  system  can  not  be 

stablished  in  California  for  years  to  come. 

Many  California  women  are  making  horticultural  ventures. 
Teachers,  clerks,  type-writers,  and  saleswomen  seem  particularly 
apt  to  buy  land  and  plant  vines  or  trees.  An  association  of  about 
a  hundreil  women  are  becoming  florists.  Another  group  is  inter- 
ested in  buhach,  the  Persian  insect-powder  plant.  Within  a  hun- 
dred miles  of  San  Francisco  the  conditions  necessary  to  the  suc- 
cessful culture  of  leading  fruits  can  be  obtained.  The  extent  to 
which  women  are  turning  their  attention  to  this  field  is  note- 
worthy, and  must  prove  one  of  the  important  elements  in  the 
organization  of  the  "coming  California."  One  finds  women  di- 
recting outdoor  operations  in  every  part  of  the  State,  and  several 
of  the  largest  orchards  are  owned  and  superintended  by  women. 
Labor  organizations  are  strong  in  California,  containing  about 

.hirty  thousand  wage-earners,  and  collecting  over  $100,000  a  year 
in  dues  in  San  Francisco  alone.  The  trades-unions  of  San  Fran- 
cisco and  vicinity  have  twenty  thousand  members.  Hours  of 
labor  among  unorganized  classes  of  workmen  range  from  twelve 
to  sixteen,  among  the  organized  classes  from  eight  to  ten.  In  the 
matter  of  strikes  the  trades-unions  have  sometimes  been  diflBcnlt 
to  control,  reckless  and  dangerous,  especially  during  the  "period 
tof  transition."  Between  1880  and  1886  there  were  one  hundred 
pnd  seven  strikes  in  California,  affecting  6,763  men  and  women, 
1  '  '  ing  1,508  working  days,  at  a  cost  of  $.324,639  to  the  strikers, 
1  . 1,0'J3  to  the  employers.    Seventy-seven  of  them  sncceeded. 

There  were  nine  lock-outs,  all  but  one  among  the  cigar-manufact- 
|uM>8.  Since  1886  the  number  of  strikes  and  lock-outs  has  dimin- 
Hkd  by  one  half.  The  largest  ones  have  been  in  the  foundries 
iMid  iron-works,  those  industries  being  in  a  state  of  depression. 
Public  sympathy  has  been  with  the  employers  in  most  of  the 
recent  strikes,  as  the  favorable  conditions  of  workingmen  in  Cali- 
fornia are  well  understood. 

i      The  Chinese  problem,  so  called,  has  but  little  vitality,  although 
St  is  still  a  fruitful  subject  for  newspaper  editorials  and  sensa-] 
tional  space-writing.    The  masses  of  Californians  appear  to  think 
that  the  present  laws  are  reasonably  well  enforced.    Orchard  and 
Vineyard  extensions  may  cause  such  a  demand  for  "cheap  labor" 
Itet  the  farmers  and  orchardists,  who  have  hitherto  depended  a^ 
||Blt  deal  upon  Chinese,  will  form  a  pro-Chinese  party.    It  was  ' 
iihe  fruit-growers  as  a  class  that  broke  up  and  defeated  the  Chi- 
|toflBe  boycott  in  California  a  few  years  ago.    The  ground  they  take 
^  that  they  prefer  white  labor,  but  they  will  not  see  their  crops 
jioet  when  Chinese  can  be  had,  and  they  will  not  allow  any  dicta- 
iion  from  trades-aniona  or  boycotters.    The  Chinese  now  in  Cali- 
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fornia  have  been  greatly  benefited  by  the  Exclusion  Acts  Tho^T 
receive  better  wages  than  before,  and  in  many  cases  better  tre»i- 
ment.  The  more  enterprising  among  them  show  a  temlnncy  to 
become  land-renters,  and  in  a  few  instances  landH)wncr8.  A  Chi- 
naman's point  of  view  is  about  this :  that  the  soil,  climate,  and 
opportunities  of  California  suit  him,  and  a  "  dollar  and  a  quarter 
a  day"  is  as  much  of  a  bonanza  to  him  as  the  "sixteen-dollar-a- 
day  diggings  "  were  to  the  American  Argonauts  of  1849.  He  will 
stay  as  long  as  he  can  get  his  wages,  and,  if  the  Exclusion  Act  is 
strictly  enforced,  the  chances  are  that  his  earnings  will  continue 
to  increase.  He  has  trades-unions  of  his  own,  and  whenever  it 
appears  judicious,  he  strikes  for  higher  wages  and  usually  get* 
them.  The  laws  that  protect  him  against  the  competition  of  other 
workers  of  his  own  race  are  exactly  to  his  mind. 

Speculation  in  California  has  taken  a  turn  of  late  years.  Few 
persons  invest  in  mining  stocks  any  more,  and  there  are  not 
many  other  speculative  securities.  The  glories  of  Pino  Street 
and  Pauper  Alley  have  departed.  Wealthy  men  who  need  to 
gamble  in  "  stocks"  now  buy  mines  instead.  Twenty  or  thirty 
California  operators,  who  have  left  the  street,  have  agents  and 
experts  visiting  every  camp  from  Sonora  to  Alaska,  and  the  act- 
ual mine-workers  have  gradually  secured  nearly  all  the  valuable 
properties  of  the  coast.  Speculation  in  real  estat*  has  become  th*" 
form  of  investment  among  the  poorer  and  middle  classes.  Town 
lots  in  new  towns  have  had  their  day,  and  acreage  now  "  takes  the 
call."  Over  whole  counties  the  farmers  and  fruit-growers  are 
mortgaging  lands  to  buy  more  lands,  believing  that  they  never 
will  be  so  cheap  again.  The  rule  of  the  wheat-grower  ia  that 
thirty  dollars  an  acre  is  as  much  as  he  can  afford  to  pay,  and  t«n 
or  twelve  dollars  is  nearer  the  average  cost  of  the  graxing  lands 
now  changing  to  wheat.     Tlie  rule  of  the  fm  •  "      Iw 

must  have  only  the  land  that  is  exactly  suit.  ,  ««, 

and  he  can  pay  from  fifty  to  two  hundred  dollars  on  acre  for  sacb 
land,  provided  he  has  capital  to  plant  it  at  once. 

Books  of  California  travel,  with  hardly  an  exception,  Uy 
stress  on  the  restlessness  of  life  here.  "Tlie  whole  8tate  is  for 
sale"  is  a  commonplace  of  the  tourist.  But  the  average  Colt- 
fornian  farmer,  instead  of  being  a  ejifculator,  i.^  b«»  tenacinu*  a 
land-holder  ae  a  Pennsylvania  Dutchman.      Dtii  wholo 

J/i    '  V  •■  I. -d  in  southern  r  '■'  -;-'i,  hut....  "■  T>j« 

|A  iiers  went  on  ra  rn  and  i  M 

calmly  as  if  the  excitement  had  been  a  thousand  milfs  away. 
Tliere  are  large  and  fertile  counties  where  nearly  every  farm  for 
miles  along  the  highways  is  owned  by  the  man  who  "  tf(ok  ii 
up  in  the  fifties,"  or  is  divided  among  }. 
i-;,.i,   t-,.ii,.y  townships  whore  hardly  thr- 
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:  place  in  a  year.  The  old  Missourian  settlers  are  slow  to  sell  or 
change,  but  equally  slow  to  improve.  New  England  settlers  never 
sell,  but  extend  their  acres  if  a  chance  oflfers.  The  Western  "  hus- 
tlers," and  men  from  the  cities,  are  the  ones  that  lay  out  now  towns 
and  colonies  where  immigrants  can  buy  ten  or  twenty  acre  tracts. 
Instead  of  California  being  a  land  of  rapid  changes  in  land-owner- 
ship, it  is,  on  the  whole,  very  conservative  in  this  respect.  The 
l&rge  ranches  are  for  sale,  but  the  homesteads  are  not. 

The  middle  classes  of  California  will  always  draw  their  living 
from  the  soil.  Mining  and  lumbering  require  more  capital,  and 
manufacturing  will  not  develop  to  any  great  extent  for  many 
years  to  come.  The  products  of  which  the  State  appears  to  have 
ft  natxiral  monopoly  promise  to  support  a  dense  population,  spread 
over  the  country  in  colonies,  on  small  farms,  and  in  loosely  built 
towns.  No  other  part  of  the  United  States  is  developing  under 
similar  conditions,  and  hence  the  economic  history  of  California 
lias  the  importance  of  a  new  experiment.  "Wages  still  high,  a 
generous  scale  of  living,  few  manufactures,  industries  largely 
horticultural,  tendencies  which  rapidly  change  the  better  classes 
of  workmen  into  small  land-o\vners — such  are  the  conditions. 
What  sort  of  a  community  will  the  California  of  the  twentieth 
century  be  ? 
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de.  henry  t.  schliemann. 

-T^R  HEINRICH  T.  SCHLIEMANN,  the  enthusiastic  exeat 
-L'  t«r  of  the  most  ancient  Grecian  cities,  died  in  Naples,  Italy, 
December  26, 1890.  He  was  bom  January  6, 1822,  at  NeJi  Buckow, 
Mecklenburg-Schwerin,  where  his  father  was  a  Protestant  clergy- 
man, poor,  but  interested  in  ancient  history,  and  particularly  in 
the  excavations  at  Herculaneum  and  Pompeii,  which  were  then 
fresh.  Acquiring  some  taste  in  these  matters  and  a  little  knowl- 
edge of  Latin  from  his  father,  young  Schliemann's  interest  in 
Troy  was  aroused  when  he  was  sevon  years  old  by  the  sight  of  a 
sensational  picture,  in  Dr.  Qeorg  Ludwig  Jerrer*s  Universal  His- 
tory, of  the  burning  of  that  city.  The  bonk,  according  to  Dr. 
Irving  J.  Manatt,  in  the  Independent,  is  still  treasured  in  Schlie- 
mann's library  at  Athens,  and  in  it,  the  writer  adds,  "he  has 
pointed  out  to  me  the  rude  picture  of  Troy  in  flames,  the  sight  of 
which  first  lodged  the  seed-thought  in  his  soul."  He  decided  at 
onco  that  the  foundations  of  such  a  city  must  still  exist,  "  covered 
up  by  the  dust  of  ages,"  and  determined  to  make  their  discoven.' 
the  purpose  of  his  life.  To  this  determination  ho  adhered  through 
all  the  %-ici.ssitudes  of  a  precarious  career.  After  some  four  years 
at  the  Gymnasium  and  the  Realschule,  he  was  apprenticed  in  1838 
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to  a  grocer  in  Filrstenberg,  where  he  worked  for  five  years  frflfil 
fire  o'clock  in  the  morning  till  eleven  at  night  on  a  maximnm 
yearly  salary  of  thirty  dollars.    He  was  able  to  gratify  his  archie* 
ological  tastes  in  this  situation  by  hiring  a  drunki-u  but  U-aroMl 
miller's  clerk  to  recite  to  him  lines  from  Homf-r.    One  day  ho 
broke  a  blood-vessel  while  trying  to  lift  a  barrel,  and  wjw  dis- 
charged as  no  longer  of  value  to  his  emi)loyer.    Utterly  destitute,  I 
ho  took  passage  in  a  A'essel  for  South  America,  was  shipwrecked, 
found  his  way  to  Amsterdam,  and  obtained  a  light  employment,  j 
in  connection  with  which  he  was  able  to  read  a  little  every  day. 
He  thus  gradually  acquired  a  good  knowledge  of  English,  Dutch, 
Spanish,  Italian,  and  Portuguese.     In  1S44  he  entered  the  office  of 
Messrs.  Schroder  &  Co.  on  a  comfortable  salary  and  began  to 
loam  Russian,  jireparatury  to  taking  an  agency  for  the  house  in  i 
St.  Petersliurg.    Ho  soon  started  in  business  in  that  place  on  his  I 
own  accoont.    In  1850  he  came  to  California,  where  he  became  an 
American  citizen  and  the  possessor  of  $400,000.    He  i   '  1  to 

Russia,  continued  his  business,  and  learned  Swedish  t.  .-ih. 

After  the  Crimean  War  ho  learned  Greek  and  then  devoted  two 
years  to  the  study  of  Greek  literature.  In  ISfli^  ho  traveled 
through  northern  Europe,  Italy,  Egyjit,  and  the  lauds  of  nocient 
Greece.  Being  compelled  by  a  lawsuit  to  return  to  Roaeia  and  j 
stay  there  three  years,  he  went  into  business  again  and  made  more  I 
money.  Before  beginning  his  life-work,  for  which  the  opjiortTi» 
nity  at  last  offered,  he  made  a  voyage  around  the  world  and  pub- 
lished his  first  book.  La  Chine  et  le  Japon,  in  IftCfi.  Having  dag 
orperimentally,  without  important  results,  at  Ithaca,  ho  Ix^giui  in 
1870  his  excavations  in  the  Tread  to  verify  t)  if  Ho- 

mer's account  of  the  lost  Troy,  in  the  literal  real  ^    .  .  iiart  of 

which  he  fully  believed.    He  began  first  at  the  place  colled  Bou- 
Jiarbashi,  which  the  learned  worM  '     '       iwd  wb.^   ''  "he 

^Bicient  city.     Having  dug  and  c  1   the  t<'i  ,    ,        ug 

enough  to  satisfy  himself  that  nothing  was  to  bo  found  there,  h« 
tried  the  mound  of  Hissarlik.  Here  he  unearthed  six  cities  which 
had  succeeded  each  other  on  the  same  site,  four  of  them  at  least 
prehistoric,  and  one  of  which,  bearing  the  marks  f>f  a  great  con- 
flagration  and  being  rich  in  relics,  he  was  sat  ixfied  wn  " — -r** 
Troy.    For  security  in  performing  this  work,  Dr.  Man«i  .«: 

"  As  an  American  citizen  he  took  out  our  passport*  for  himavlf, 
his  familj',  and  his  servants ;  and  it  may  as  well  be  rMa<m)bered 
that  Troy  was  uncovered  under  the  proffction  of  oar  Aar;"  The 
results  of  these  explorations  were  described  •     '  Troy 

and  its  Remains,  and  Ilios,  the  appearance  of  wl  •  ii-nal 

for  an  octive  discussion  of  the  merits  of  his  <1  la 

many  doubted  the  accuracy  of  hi  "■ 

cities  with   tho   ronl   Trov    i'.    wnv  iti  i 
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^^^^^)niotiring  remarkably  interesting  and  important,  as  well 
SLs  very  ancient,  and  that  fxi.ssibly  the  real  Troy  was  somewhere 
in  the  heap.  Convincing  testimony  to  the  value  of  the  investi- 
gation was  given  by  Dr.  Virchow,  who  visited  the  place  and  ex- 
jimiiied  it,  and  by  a  commission  of  archwologists,  who  made  a 
sjH-cial  repf>rt  upon  the  subject.  Dr.  Schliemann  next  turned  his 
jiUentiou  to  Mycena?,  the  capital  of  Agamemnon  and  the  kings 
nf  the  house  of  Atreus.  Following  the  directions  of  Pausanias, 
Helected  a  sput,  dug,  {vn<l  found,  if  not  the  tombs  and  the  trens- 
ry  of  the  Atridje,  five  tombs  of  royal  rank,  with  sarcojjhagi  and 
ith-masks,  and  a  treasure-chamber,  which  he  decided  to  be  of 
\\ih\  ago.  Dr.  Manatt  says  that  when  the  first  skeleton  came  to 
jht  in  these  royal  tombs,  "  he  fell  upon  his  knees  before  it,  ex- 
kituing, '  Thus  have  I  imagined  my  hero ! ' "  The  results  of  this 
Hyr\t  were  described  and  jmblished  in  another  splendid  book  on 
tycoiue  and  Tiryiis.  He  next  excavateil  Tiryns,  which  he  had 
already  partly  explored  and  described  in  connection  with  his  work 
at  MycenfP,  and  laid  bare  the  walls  and  a  prehistoric  palace  and 
_cit.iMiel,  with  the  gates,  court-yard,  hall,  chambers,  and  bath-room. 
tiiother  volume,  corresponding  in  style  with  the  previous  ones, 
ras  devot^'d  to  the  discoveries  made  here.  Dr.  Schliemann  sub- 
<piently  nnwle  excavations  at  Orchomenos.  the  mound  of  Mara- 
thon, and  other  important  ancient  sites,  and  was  contemplating 
H'tlier  work  of  a  similar  character.  The  value  and  accuracy  of 
is  discoveries  have  been  subjected  to  unfriendly  criticism  and 
much  active  discussion;  l)ut,  while  he  could  not  ])rovo  that  the 
second  ])rehistoric  city  at  Hissarlik  was  identical  with  Troy  itself, 
or  that  the  toml)s  and  treasures  at  Mycemie  actually  belonged  to 
t)ie  Agamemnon  who  was  murderfd  by  JEgisthus,  he  was  able  to 
repel  all  eftiirts  to  discredit  the  results  lie  got,  and  to  convince  the 
most  accomplished  antiquaries  and  archieologists  that,  if  not 
lese.  he  had  found  something  very  like  and  very  Jiear  in  time  to 
lem.  Every  kind  of  hyjiothesis  wiis  tried,  as  the  Saturday  Re- 
view says,  by  tliose  who  doubted  the  genuineness  of  the  iliscovery 
of  Mycenfe.  "but  only  Dr.  Schliemann's  fitted  the  case.  Tlie 
bronze  blades  of  tlie  poniards,  when  the  patina  was  removed, 
vre  found  to  be  bcuutifully  chase<l  in  various-colored  gold,  such 
H«)mer  descril)es,  with  scenes  of  war  and  the  chase.  The  art 
^aa  clewrly  inspired  by  Egyptian  reminiscences:  here  were  men 
jnting  wild  ducks,  for  example,  in  a  papyrus  marsh;  here  were 
ictures  of  such  huge  shields  as  Homer  attributes  to  his  heroes. 
The  figures,  on  the  other  hand,  were  far  more  free  in  execution 
I  those  of  tlie  earliest  known  firoek  art.  In  brief,  m-w  mnte- 
..iis  anil  a  now  probh-in  were  offered  to  archieology,  and  the 
evidence  of  trailition  was  once  more  proved  to  be  more  trust- 
worthy than  any  one  had  expected."  The  grandeur  of  this  dis- 
tot.  ix»viii. — ao  ^ 
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Cfivery,  imk'ed,  fumishod  flip  chiof  doubt  of  tiic  validity  «>I 
PidHntititiitioii  of  Tmy,  for  "  if  Mycenie  wsre  so  g^n-at  ami  sM 
why  did  it  need  all  the  power  of  Achaia  to  ovortlirow  the  litllij 
village  of  Ilios?"  His  wife,  a  well-fdncatod  Grwiau  Imly 
sliared  his  Homorii;  enthusiasm,  assisted  liini  with  Ikt  i3ym{ 
ami  co-operation  in  a  large  part  of  his  reseurohes.  Dr.  Scblk*- 
mann's  death  followed  a  cold  contracted  after  undergoinjc  n  mc- 
cessful  surgical  operation  for  deafness  at  Halle.  He  tarrir  «l  fur 
business  on  bis  way  home,  and,  failing  to  take  the  care  of  hiinM<lf 


Uxior  T.  SununcAJis. 

which  he  needed  and  which  prudence  should   have  demandf 

caught  a  severe  crdil,  and  had  8toppe<l  at  N      ' 

His  enthusiasm  in  archa-ology  and  his  oxan 

ins]>iration  of  many,  and  have  provoki^l  the  orgiinization  of  myvw 

ties  in  England,  Oermany,  France,  tlie  United  Stat 

and  other  countries,  for  the  nxplnration  and  ox 

ancient  (Irecian  sites.   The  enthusiasm,  which  carrie»l  him  tlirouitl^ 

all  his  lifi'-work  and  permeatt'd  even  liis  cf- •' 

tions  and  his  Jimusemeuts.  wa«  illustrated  tn  i 

Hoiiii'ric  names  to  all  who  came  into  his  1 

liiisy  servitors,"  says  Dr,  Maualt,  "were  *L  .. ,.,  ., 

lerophon  was  his  porter  and  Prium  kept  his  psi 

Elfitra  were  his  handmaids.     Nc  i| 

into  liis  service,  the  chrism  of  tli- 

Hii»  own  children  were  Andromache  and 
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Binn^tor  short,  Arnlroiimchidiwii  arul  Asaineninonidion."  When 
for.  Munatt,  H(.cuiii])uiiiod  by  his  daugliter  of  seventeen,  first  via- 
Itefl  him,  he  at  onco  gave  her  a  Greek  name — Artemis — and  that 
■he  remained  to  him  to  the  last.  At  the  first  breakfast,"  Artemis 
pvtu)  installed  in  the  plat-e  of  the  mistress  of  the  mansion,  and  re- 
Beivod  the  homage  due  to  her  illustrious  new  name."  i 

I      Dr.   Schliomanu   made    his   permanent  residence    at   Athens, 
■vhere  he  bnilt  a  tine  house  which  is  styled  a  palace.     Here,  in  the 
kiidst  of  trophies  wliich  he  had  recovered  from  the  ancient  world 
■iid  "  muniments  of  the  world's  honors,"  he  led  a  methodical 
hvorkiijg  life.    "  Hours  before  the  Attic  dawn,  winter  and  snm- 
iiK-r,  daily  he  was  at  the  Phalenjn  for  his  plunge  in  the  divine 
■isi;  all  day  long  the  busy  work  went  oti;  and  late  into  the  night 
llie  lamji  burned  in  the  study  that  looks  over  the  city  upon  the 
Acropolis."    From  any  of  his  occupations  lie  would  turn  to  meet 
\rx(\  entertain  a  visitor,  and  he  was  at  iionie  '"  of  all  men  the  most 
ccessible."    Ho  dispensed  a  liberal  hospitality,  and  on  festival 
>cfiisions  his  house  was  thronged  by  the  best — the  select  of  Athens 
md  strangers.     His  business  interests  were  never  allowe<l  to  suf- 
fer.    He  had  valuable  investments  in  many  conntries,  and  they 
^ere  all  profitable ;  and  ho  could  find  himself  familiar  at  any 
Jioment  with  the  details  of  their  condition  and  management.    His 
funeral  was  honored  with  testimonials  from  the  Em{)t(ror  of  Ger- 
lany,  from  the  city  of  Berlin — which  hail  honored  him  with  the 
listinction  shared  only  by  Bismarck  and  Von  Moltke,  of  making 
him  one  of  its  Ehrenbiirger — and   from  numerous  learned  men 
and  learned  bodies,  and  by  the  {jersonal  attendance  of  the  King 
and  Crown  Prince  of  Greece. 
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f^/^F  the  few  animals  which  now  inhabit  the  wowLs  and  the  hill- 
V^'  sides,  perhaps  the  badger  is  the  least  known  to  the  general 
public.  He  is  nocturnal,  in  the  first  place:  and  his  coloring, 
Jieing  in  broken  tt)nes,  does  not  readily  arrest  the  eye.  His  head, 
lb,  and  neck  are  white,  with  brownish-black  bands  running  on 
jlther  side  from  the  nose  over  the  eyes  and  ears.  His  upjier  ])art8 
ire  light-gray  sjirinkled  with  black,  the  lower  parts  brownish 
^lAck ;  his  fore  feet  are  long  and  stout,  his  limbs  muscular,  his 
law  powerful,  and  his  teeth  sharp;  in  fact,  ho  is  well  set  up  as 
pir  us  these  formidable  weapons  are  concerned.  The  usual  lengtli 
ii  the  animal  is  a  little  over  three  feet,  but  in  his  family,  as  well 
in  the  human  race,  there  nro  large  and  small  individuals. 
Take  his  general  appearance  as  he  jogs  along,  and  a  small  bear  ii« 
kt  once  suggested  to  your  mind.    Many  of  his  ways,  too.  ore  1 
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like;  he  will  lie  up  in  the  winter,  and  eat 
auiiual  food.  Some  other  creatures,  that 
strictly  carnivorous,  will  eat  fruit  when  th«' 

The  badger,  p(x»r  beast !  is  getting  §<•« 
from  the  animal  collector's  anil  the  natu: 
He  generally  manages  to  dispeuse  with  t] 
latter  ;  for,  unless  his  ways  are  well  known, 
place  that  might  have  been  supposed  stK 
rhinoceros.  All  liis  family  liave  Ijeen  exca" 
uing,  on  the  mostseieutitio  principles.  Unh 
est  precautions,  he  will  dig  himself  out  a 
time.  He  is  a  mo.st  quiet  and  orderly  beinj 
too,  if  let  alone ;  for,  as  a  rule,  lie  is  fat. 

His  persecutors  are  many,  from  the  ket 
catcher's  la«l,  who  boasts  that  he  has  "  the 
mint  as  ever  run  on  four  legs."  Some  of  ou 
rt'([uii-t)  alteration,  Ix-ing  foundetl  on  igm 
folks  say,  "  Dirty  as  a  badger";  whereas  a 
home  and  surroundings  would  be  hard  tc 
awake  imiividual  he  is ;  and  he  needs  be. 
man  .iml  of  boy  is  against  him,  and  titterly 

If  the  badger  had  but  the  same  privil 
that  the  fox  has,  he  woidd  not  Tie  so  t 
Why  should  he  be  so  woiTied  by  d^  ;, 
badger-drawing  has  nearly   had  ita  day. 
brutal  as  it  is,  testifies  to  his  <lotermii 
•lualities;  you  could  not  find  a  more   dot 
he  is  when  on  his  mettle. 

•Witli  regard  to  his  food,  tin-  gn;it»r  [i) 
small  liecr  as  may  fall  in  his  way,  wheu 
there  in  the  evening  after  leaving  tbej 
flormant  all  thp  day.  Tliat  long  snout  i 
out  all  manner  of  things,  from  a  wild  be 
He  will  €'at  young  rabbits  when  he  can 
do  not  come  amiss  to  him  when  the  chaiK 
chara(^tcr  I  knew  once  prfR-ured  a  fine  badgi 
pose  of  having  him  Itaited  by  all  the  fane; 
Among  other  creature."*  he  kept  rabbits,  i 
was  to  have  the  very  best  of  the  lop-eaii 
jirocured.  One  doe  lie  valnnd  tiiost  higli 
her  own  qualities,  she  hud  u  (iii<<  lot  t)f 
and  as  beautiful  as  herself. 

The  badger  hml  only  '  udit  the 

it  was  brought  to  this  iii'  Not 

it.  he  placed  it  for  the  tunc  in  an  eu>pt] 
in  which  hie  favorito  doe  and  her  littlo  < 


ilay. 
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ioor  securely,  he  left  the  animal  to  his  own  devices  for  the  uight, 
ittlo  thinking  wliat  these  uiiglit  be.    Next  murmng  he  found,  to 

"^lis  horror,  that  the  liailger  hud  torn  up  tlie  flf>or  of  tin-  Initeh 
khero  he  had  been  iilaced,  and  got  into  that  C)f  the  doe,  wliere  ho 
lad  slaughtered  the  whole  family.    Their  bodies  lay  deail  tliere, 

'the  b.i<lgor  curled  up  in  the  mid<lie  of  them,  fast  asleep,  and  very 
full  of  rabhit.  His  first  impulse  was  to  kill  the  beast,  tliere  and 
then,  but  on  thiukiug  it  over  he  remembered  that  he  had  paid  a 
ponsiderable  figure  for  it ;  so  he  got  the  badger  out  and  sold  him 
one  of  his  friends  as  a  pet,  telling  him  that  it  was  "  (juite  harm- 
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|es8,  would  live  on  bre.-id  and  milk,  and  in  a  very  short  time  would 
follow  him  about  like  a  dog."  Very  soon,  indeed,  he  was  re- 
ijuoated  by  this  friend  to  take  him  back  again,  but  he  refused. 

1  will  describe  one  of  his  homes,  which  I  have  visited  many 
times.  At  the  bottom  of  a  glade,  by  the  siile  of  the  chalk  hill,  is 
dij)  or  hollow,  not  deep,  but  a  kind  of  basin  al)out  twice  the  size 
>f  one  of  my  living-ro<ims.  Round  this,  old  beeches,  growing  close 
jy,  have  pushed  forth  their  groat  roots  in  all  directions :  on  one 
side  of  the  hollow  a  gnarled  oak  stands,  not  any  great  height,  but 
)f  vast  bulk,  the  great  limbs  reaching  far  over  the  open  space.  In 
the  mi<ldle  of  the  hollow,  under  the  roots  of  this  oak.  our  friar  of 
pordei-s  gray  has  mado  his  home,  and  a  very  secure  and  jileasant 
!  one  it  is. 

WHien  the  moon  is  high  up  in  the  sky,  and  throws  a  soft  sil- 

"vory  blue  tone  on  the  tops  of  the  firs  which  line  the  side  of  thn 

fiftde,  the  glade  itself  showing  like  a  bright  blue-green  stripe,  ami 

loihing  is  hoard  but  the  jar  of  the  fern-owl  as  he  flits  over  the 

dodo,  or  the  drone  of  some  beetle  as  he  flies  along,  then  is  the 
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timo  fur  our  friend  the  badger  to  coiur  out  uii'l  >^<"  lir>v.-  tlw  wor 
luuks  in  the  moonlight. 

He  lias  loft  his  hole,  and  there  lie  stuiuih  ii 
the  miKjii,  the  great  limbs  of  the  oak  throwing  cii 
around  him  on  the  greensward  and  on  the  exposed  surface  of  K\ 
chalk  here  and  there.    The  greater  portion  of  the  sides 
hollow  nearest  his  home  is  covered  with  foxgloves  atiil  It 
bramble.    He   looks  round   about  him   for  o  fuw  Mn^jurlit, 
sniffs,  just  to  find  out  if  an>-thing  peculiar  is  in  the  air;  th< 
liudiiig  matters  all  right,  as  he  thinks,  he  gives  himself  a  Bcral 
or  two  and  a  good  shake,  and  deliberately  waddles  i>ff  to  get  son 
thing  to  oat — a  very  easy  matter  at  this  time  of  the  year,  for  i 
warm  summer  night  all  kinds  of  craitures  are  about,  and 
makes  their  acquaintance  much  to  his  onm  satisfuctioo,  if  uai 
theirs. 

Little  does  he  think  that  be  is  wanted  on  this  imrticular  eve 
ing.     Whili' he  giM-s  plodding  along.  pi<'kiiig  up  a  1"    ' 
and  there,  the  koeju'r  and  his  lad  are  holding  8<jnn' 
about  him.    I  happen  to  come  across  them ;  my  symputbivs 
with  the  badger,  but  it  is  not  my  business  to  interfere. 

"  Have  ye  got  the  bag  and  sack,  Jim  ?     If  ye  have,  JMst 
yer  way,  quiet  like,  over  t'other  hill,  an'  cum  down  the  side 
it,  on  the  quiet,  mind  ;  fix  yer  bag,  an'  when  'tis  dor 
hoots,  one  arter  t'other,  to  lot  me  know  as  things  is 
minds  what  I  tell  ye;  I'm  goin'  back  to  git  GJngi^r  an'  Nipjif 
They'll  hussle  him  up,  an'  no  mistake.    They  ain't  big  un«. ' 
__^  better  tarriers   Ihao 

they   be   never   rura    int 
this  'ere  wurlil.    Now  ihi 
off  ye  gtjes,  an*  befons 
gits  yer  job  <! 
iKfar  to  ye,  fu,         ..    _. 
hoot :  he's  sarttn  sura  U>  \ 

on  tin  "    •■" 

Al  :  .     i'  tbr»p(i(,Jl 

produces  the  Img.  ur  lull 

''*  I  he  entrance  to  the  I 

burrow  in    ■■  '    • 
should  til 
home,  as  he  ; 
when   alnr'-- 

right  into  it.    The  string  that  mos  round  th"  • 

will  bo  pulled  tight  by  the  force  of  hi.- 

like  n  pig  in  u  poke.    The  string  of  Ui«  U.^  .-  -■ 
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peg.  Having  arraugeil  all  this  to  his  own  satisfaction,  Jim  picks 
p  tho  large  sack — he  had  two,  a  large  and  a  small — walks  out  of 
bi»  hiillow  on  to  the  mixjnlit  greensward,  and  hoots  like  a  brown 
wl,  thrt'P  timi'S.  Alter  this  musical  effort  he  stands  quite  still,  and 
stens  intently,  but  for  some  timo  the  humming  jar  of  tho  fern- 
wl,  chur-chur-er-er-er-er-chtir,  is  the  only  sounil  that  reaches  his 
lar.  Suildfuly  ho  places  his  empty  suck  on  the  ground  beside 
im.  and  is  on  the  alert,  for  a  sound  of  quickly  moving  feet  at  a 
istanco  makes  itself  heard.  He  knows  what  that  means :  Ginger 
nd  Nippt^r  are  close  on  the  badger's  track  ;  and  like  the  well- 
ired,  well-trained  little  fox  terriers  that  they  are,  they  run  him 
nte,  save  for  the  mere  ghost  of  a  whimper  now  and  again,  just 
nough  to  show  they  are  eager  to  close  with  the  ])Oor  beast. 

That,  however,  is  fur  from  the  keeper's  intention ;  he  would 
ot  let  his  two  little  beauties,  game  though  they  are,  close  with 
uch  a  desperate  antagonist  as  an  old  dt)g  badger,  if  he  could  help 
;  for  he  knows  well  enough  that  dogs  and  badger  would  fight 
tht!  ileath.  His  plan  is  that  they  shall  drive  him  to  his  burrow, 
.nd  into  the  sack. 

The  boat -laid  plans  do   not  succeed  always,  however,  as  is 
nivod  in  tliis  <'aso.     Nearer  and  nearer  comes  the  sound  of  put- 
ring  feet  at  full  speed,  and  behind  that  the  heavy  tread  of  a 
inn  who  is  putting  his  best  foot  foremost.     Nearer  they  come ; 
ey  will  bretik  into  the  moonlight  in  another  moment;  we  can 
Hear  tliera  pant,  for  they  have  run  him  tlirough  the  cover  at  top 
Tlio  lad  is  ready  to 
sh  down  into  tho  hollow;    \1^''        jr  Jj-''  / 

fact,  ho  has  already 
joved  to  do  so,  when  the 
lound  iif  running  feet  stops 
loud ;  and  then,  in  the 
licket,  a  desperate  tearing 
juffle  is  heanl  going  on,  for 
tinger  and  Nijiijcr  have 
in  into  and  closed  with  him 
ittfore  he  could  reach  home. 
Tho  sounds  make  Jim 
_wild  with  excitement,  and 
le  shouts  his  loudest  to  the 
fefH?per,  who  is  now  clos«<  at 
hand  and  putHng  like  a  steam-engine  with  running  so  hard. 

"  Can't  yo  git  a  badger  in  a  sack  without  hollorin'  like  mur- 
|er  ?  "  ho  asks  angrily.  "  Vn\  a  good  mind—', 

What  he'd  a  good  mind  to  did  not  transpire,  for  the  boy  yoUeil 
it:  "  I  ain't  got  him ;  thoy'se  got  liim ;  don't  ye  hear  'em  worryin' 
him  ?  " 
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Making  use  of  some  very  strong  expressioui*,  8U(*h  as  be  won 
not  make  use  of  at  a  chapel  tea-meeting,  the  keejier  iltuihes  ii 
the  thicket,  followe<l  by  Jim  ;  quickly  they  re.-i'  '     ' 
they  see  a  confused  mass  of  living  matter,  tun  _ 

growling,  whining,  and  snapping,  at  their  feet.  ■■ 

"  I'll  murder  ye,  you  old  varmint ! — Look  oui.  Jim  ;    v  «JW 

hang  him  I     I  can't  git  a  stroke  at  him !     WTiy  the herw  tl 

are  ;  what's  up  now  ?     Ginger  I  Ginger !  loose  him  !     Qin^ 
hell  rip  ye  up  in  bits.     Let  me  smash  him  I " 

"  Here  he  is ;  hold  hard,  ma.ster  I  ye  nearly  had  'im ;  h 
hard ! " 

"  Well,  if  ever  I  take  my  tarriers !    Oh  ilear  1  oh  dear  I  if  th 
ain't  Nipper :  he's  done  for.    Hold  him,  Jim ;  dcm't  yo  lei  him  ( 
o' yer  arms,  fur  mercy  sake.     Now,  tht-n,  ht-re  ' 
it,  one  way  or  t'other.     This  is  the  wnist  nijrli'  _.- 

come  across.    Jim  !  Jim  !  where  be  ye  ?  "  H 

"  In  til  is  'ere  tangle  ;  I'm  comin'  fast  as  1  can."  ^| 

"  Have  ye  got  Nijiper  ?"  ^| 

"  Yes,  I  got  un."  ^| 

"  He's  a  ilunner,  ain't  he  ?  "  ^| 

"  No,  he  ain't ;  it's  tight  work  fur  me  to  hold  him  1 "       ^^ 
"  Don't  ye  let  liim  go ;  here  they  be,  dead  as  herrin* !    Oh  <U 
Ginger!  if  I  aiu't  wound  up  clean  I    Never  agin  will  1  • 
feller.    If  it  waunt  (\\r  the  shame  on  it,  I  ci>uid  fairly 
Ik*  otit  up,  an'  no  mistake." 

"  Pick  him  up,  master !  you'll  hev  to  ]oo»e  lii>  h.mi.i.i  .i.i.i 
he  be  he's  got  liim  under  the  ear.  This  'ere  night'it  work  a,\A 
winds  my  pig  up,  I  can  tell  j'e." 

Picking  Ginger  up,  and  holding  him  in  his  arms.  tl>-  t-"-] 
stood  in  silence.    Presently  a  slight  movement  totik  p 
body  of  the  terrier,  and  with  a  low  wliinii»'r  m 
breath  ho  opened  his  eyes, and  then  licked  the  i- 

"Jim!  hoora!  houra!    Ginger's  alivo;  »h,  my  precii 
ger!  oh,  ain't  you  tore  about  I    Give  us  '^" 
ousnation  warmint  in  tbe  sack,  an'  let's  g 
these  'ere  poor  things.    We'll  git  'em  round,  if  'ti*  to  Iw  ilooi 
Look  'ere.  Jim,  did  ye  ever?  they  ain't  '      '  '      *' 

their  werry  hardest  ter  get  out  o'  my  b  > 
him  1    I  don't  think  as  there's  sioh  another  pair  o'  t 
these  'ere  two.  no,  not  nowheres  :  there  ciui't  be!    Ye've 
raurdtrin'  warmint  !*" 
"  Yes,  he's  in  the  sack." 

"Then  lof>k  shaqi !  we'll  cut  out  it'tbifi:  c-  — 
time  as  ma.Hter  wants  a  badger  far  ouea'bi*  '  v 

elsp'a  tarriers  '11  hev  to  rlrive  un.     Tbe  fust 
that  old  wnrmint's  luixsui  an'  bxr  iiI-      '! 


THE  BADGER  AXD   THE  FOX. 


813 


M  we  wmit  forgit  iu  u  hurry  ;  'twas  dcsprit  work.  But  this  "ere 
>it  o'  business  sets  that  aside  dean.  Jim  !  what  are  ye  sniggeriu' 
ibout  ?  wliat's  in  the  wind  now,  tickliu'  yer  fancy  that  way  'f  " 
•*  Oh,  nuthin'  perticklor.  Is  Ginger  an'  Nipper  quiet  ?  " 
"  No,  they  ain't;  I  thinks  as  they'd  like  ter  fall  foul  o'that  'ere 
rk." 

Well,   I  dessay   theywud;  fur  this 'ere  warmint  has  cum 
>niul  agin*,  an'  is  teariu'  an'  Bcratchin'  like  mad.    It  do  take  a 
lot  to  wiml  a  badger's  clock  up,  that  it  <lo  !  " 

"Jim,  when  we've  sin  to  the  dogs,  you  eonie  up  an'  hev  a  puit 
o'  the  best  eider." 

The  Fox. — I  feel  it  almost  presumptuous  on  my  part  to  say 

mythiiig  about  that  wonderful  animal,  the  fox  —  so  much  has 

Kieu  written  and  said  about  him,  both  by  sjiortsmen  and  some  of 

the  greatest  of  our  literary  tfoniuses.     My  account  of  liim  will  be 


^*V 


^Ift-^V'^f' 


\^>' 


Zaoma  Fox. 

irief ;  not  having  the  fox-hnnter's  feeling  of  veneration  for  him, 
iior  the  hatred  natural  to  the  poultry-keeper,  my  views  will  at  any 
ite  not  be  one-sided.  Nor  have  I  ever  had  the  least  wish  to  pos- 
F"ss  Miuster  Reynard  embalmed  as  a  mummy,  or  to  see  the  wily 
■entleman  in  a  gla.ss  Cfise,  lean  and  hungry-looking,  with  squint- 
tig  cunning  in  his  eye.  He  is  known  to  me  as  a  clean,  swift, 
trong,  an<l  harulsome  creature,  full  of  courage.  He  is  also  uni- 
rersally  credited  with  a  very  large  amount  of  intellectual  iKiwer, 
ilthough  it  is  always  said  to  be  employed  exclusively  for  his  own 
beuetit.  To  call  an  individual  of  the  human  family  an  old  fox 
certainly  not  a  conqdiraent,  for  it  implies  that  he  is  crafty  and 
slfish. 

His  usual  length  is  f<mr  feet,  but  he  varies  in  size  according 
ti  food  and  lix-ality.  In  the  Highlands  of  Scotland  he  is  o/mo.v/ 
ke  a  wolf  in  size  and  strength  ;  uud  he  is  not  regarded  in  the 
ime  light  aa  in  England,  for  be  is  shot  down  without  the  least 
■•mpunction  there.    The  proper  place  to  see  all  wild  animals  to 
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a<Ivantage  is  in  thoir  own  home.  May  I  l>e  allowed  to  say  tbat, 
in  this  respect,  they  are  unlike  niuny  individuals  of  the  honmn 
species  ? 

It  is  just  after  four  o'clock  on  a  soft  May  nion^ing,  and  the 
sun  lights  lip  the  tops  of  the  trees,  hringing  the  tender  foliage 
out  in  sparkling  relief  against  the  hill-sides.  At  the  foot  of  the 
one  nearest  us  Reynard  and  his  vixen  partner  have  their  home. 
Numbers  of  fine  beeches  grow  here ;  the  chalky  soil  is  well  suited 
to  tliem.  A  large  one  has  been  blown  down  at  some  tinif ,  but  it 
ha.s  l>een  sawn  from  the  roots  long  ago.  For  a  long  distance  the 
soil  was  loosened  in  its  fall,  and  Reynard  has  taken  advantage  of! 
this  to  form  an  earth  for  himself  and  family  among  the  loosenwi 
chalk,  stones,  and  old  tangled  roots.  The  surface  round  about  is 
covered  with  the  finest  and  greenest  turf.  Many  hawthorn 
bushes  are  there,  giving  out  their  delightful  fragrance  to  per- 
fection, for  the  morning  is  warm.  On  the  end  of  a  long  beech 
Ixjugh,  which  reaches  far  out  over  the  earth,  a  cuckiX)  sits  ami 
flirts  his  tail  aV)out,  shouting,  "Cuckoo!  cuckoo!"  The  entniwe 
to  the  earth  and  a  small  space  about  it  is  bare,  for  the  little  foxes 
are  playful  animals,  and  are  at  high  jinks  often,  capering  about. 
At  present  they  are,  comparatively  speaking,  quiet,  for  all  their 
bellies  are  full.  Father  Reynard  is  sitting  in  the  bright  warm 
sunlight,  winking  in  a  most  knowing  manner,  while  two  of  his 
cubs  play  with  his  bushy  tail  to  their  hearts'  content,  tossing  it 
from  one  side  to  the  other  in  a  most  comical  fashion.  Mother 
vixen  has  a  rabbit  in  her  mouth,  which  she  tos.ses  up  and  catches, 
and  then  lets  drop  for  one  of  the  young  ones  to  nibble  at  its  ears, 
while  the  darling  of  the  family  torments  a  poor  frog  that  has 
found  his  way  there.  The  whole  lot  look  as  though  they  had  a 
touch  of  dropsy,  their  bellies  stick  out  so.  The  feathers  and  feet 
of  pheasants  strew  the  ground,  and  other  remnants,  for  Reynard's 
motto  is :  "  Other  creatures'  young  ones  can  cry  for  food  if  they 
let  'em ;  but  mine  don't,  if  I  know  it." 

At  some  distance  the  alarm  note  of  a  blackbird  sounds.  Rev 
nard  opens  his  eyes, pricks  his  ears, and  the  cubs  lea^e  off  playing 
with  his  tail.  The  next  moment  a  jay  squeaks  out,  and  comes 
flying  overheail.  That  is  enough  ;  he  is  up  on  his  feet,  ears 
erected,  eyes  gleaming,  and  his  brush  held  almost  in  a  line  with, 
his  back,  his  fore  feet  well  to  the  front,  the  hind  ones  on  the 
spring.  Squeak!  sipieak !  and  another  jay  flits  past.  With  a 
rush  the  cubs  dash  to  eartli,  followed  more  leisurely  by  their 
worthy  parents.  The  cause  of  their  stampeile  is  soon  explained, 
for  up  tlie  side  of  the  wo<Mled  slope  a  man  is  seen  coming ;  it  i* 
the  keeper  on  his  early  round. 

Reynard  is  very  accommodating  as  to  his  food ;  nothing  nice 
comes  amiss  to  him :  game  of  all  kinds,  furred  and  feathered ;  fish. 
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pn  liL-  cim  j;i't  tlic  niu  of  thfin  in  spawning  time,  wln-u  they 
TH  ou  the  siiles  of  tlur  shullows ;  fu-M-mice,  and  his  especial  ihiiuty, 
well-fed  barn  rat.  There  is  no  lack  of  these  iu  the  harvest 
;ime,  and  up  to  tlie  conimencemeut  of  the  winter  months.  Then 
they  troop  back  to  their  old  quarters  for  the  cold  season.  He  has 
taste  for  poultry ;  ducks  he  values  raost  highly.  Pi^rhaps  no 
no  but  a  miller  would  expect  to  find  a  fox  in  a  swamj);  but  he 
ows  his  tricks  and  likings,  and.  though  he  curses  him  most 
heartily,  yet  lets  him  go  free,  for  is  he  not  St.  Reynard  'i  The 
illor's  landlord  huuts  him  iu  the  orthixlox  maimer. 


On  the  tussocks,  covered  with  flag  and  rush  spread  all  over  the 
gwamp,  the  fox  makes  a  most  comfortal)le  retreat.  Oetting  int^i 
the  middle  of  one,  he  twists  himself  round  and  rounrl.dog  fashion, 
and  there  he  lies  on  a  nice  bed,  soft  and  dry,  cf>mi)letely  hidden 
from  view,  reuiaiuing  there  until  the  miller  informs  his  landlord's 
keeper  that  a  fox  is  there;  then  the  huntsman  comes  round — ami 
pthe  sooner  he  does  this  the  better,  or  there  will  not  be  a  duck  left 
jn  the  pond. 

Reynard  can  hear  them  nozzling  and  softly  quacking  at  the 

Klge  of  his  hiding-place;  with   cat-like  steps  he  creeps  closer, 

looking  through  the  flags.    When  he  finds  that  he  is  near  enough 

for  a  jump,  there  is  a  splash,  and  one  low  ijuack  and  the  drake  is 

his  mouth.  In  pictures  you  may  see  him  represente<l  with  his 
iuarry  slung  over  his  back.  This  is  not  correct ;  he  carries  what 
iio  has  cauglit  in  front  of  him,  like  a  retriever.  More  than  once, 
R-lien  iu  scare])  of  wading  birds,  have  I  come  on  the  retreats  of 
^he  fox  and  the  otter  very  near  to  each  other.  For  cool  imim- 
Jence,  match  him  if  yon  can.  I  Imve  known  a  dog  fox,  when  the 
fixen  liad  the  care  of  a  family,  enter  the  yard  of  the  keeper's 
bouse,  tJike  one  of  his  game  hens  from  nnder  his  living-roora  win- 
lows,  march  off  with  it  across  the  road  and  to  his  home,  give  it 

his  family,  and  tlien  come  back  for  another.  A  pointer  was  in 
le  yard  at  the  time,  chained  to  his  kennel.    Driven  off  at  his 
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second  visit,  he  coolly  reorossed  the  mnd  to  thf  tnrf. 
hie  haunches  there,  and  looked  over  at  the  yard  an<i  tl] 

used    for   hatch  lug   nut  t£^ 
{iheasants*  r>g)(8.     It  was  i 
nincli  for  the  keeper  t«i  fio 
uji  with.     S 

ri«lije  intoh;   „ . 

it  up  to  his  shoulder  ami  1h 

drive    at    tin*    '  si 

"There's  uotici-  < 

tliuitd'rin'  swit'p  ! '*     The! 

did  Master   Reyunnl    iiIrjj 

some  extraordinary  nntic 

First    he    jumiKfl    off   th^ 

jjround  Beveral  t---       --i 

most  lively  mai: 

cuffol   hi8  ears  vijfor 

with  his  fore  feet,  gave  a  bit  of  a  yelp,  and  Ixilteil  at  t»*p : 

HLs  skin  is  thick,  and  what  would  knock  other  thingx  over 

not 'cripple  him. 

When  the  hnntere  and  the  hounds  chevy  him  ncruHs  th«  fiekl^ 
honest  farmer  Giles  complains  most  liitterly.  *•  Dash  my  oW 
ijaiters,  if  I  doan't  wish  as  every  warniint  of  a  f  H 

was  cold  and  stiff;  that  I  do;  an'  'tis  a  pity  as  - 
got  better  work  for  their  bosses  than  ritlin'  over  oUier  |j4iipl<>'| 
craps  an'  breakin'  fences  an'  gates.  'Tis  w<»ii'  "  ' 
most  of  'em  have  fur  blumlerin'  thru  a  fence  .i 
lock  off  a  gate.  Why  dojin't  tliey  jump  over  'om  ?  of  t  h«?ir  hMiri^ 
was  as  big  as  their  bosses  baj)  they  ^vud.  That  tl  '  '  '  '  ■ 
mits  will  1)0  punched  inter  sheep  fee<l,  they  wunt 
no  cuttin'  machine.  Cuss  nil  fox-huntin'!  1  soz;  'tis  rnin  t^ 
farmers ! " 

It  was  wonderful  liow  quickly  fanner  Giles  wftj»  ^tronpht  t<l 
modify  these  strong  opinions  on  fox-hunting  by  the  ai 
a  two-gallon  bottle  labeled  Old  Irish,  "  with  the  Hii.,>  ,,..., 
ments.'*     He  uncorked  the  bottle,  smelt  anil  UveXvA  it  morn 
once,  with  and   without    sugar,  ejaculating    U-tween   Mtch] 
"  Massy,  oh  alive!"    Then  he  walked  to  those  ti>M^  • 
which  they  had  ridden.    Could  it  have  been  the 
ence  of  the  Old  Irish,  or  ha<l  be  been  making  n 
molehills  ?  for  when  he  got  Imck  be  told  hi>;  ' 
•  teaming  smilo  of  beuovolenco  on  his  fm'e,  th: 
theluti-'  s 'ad  rid  ovi<r  the  ' 

he  cum  a  wiitb  sniM-kin'  on."- 
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RACE  INFUJENCE  AND  DISEASE. 

Br  G.  BEENABD  HOFFMEISTEB,  M.  A.,  M.  D. 

T  ha8  been  my  lot  to  deal  professionally  for  some  years  with 
people  of  divers  colors  and  races,  nations  and  languages  in 
any  different  parts  of  the  world,  and  in  varied  and  constantly 
angitig  climates.    I  have  thus  had  exceptional  opportunities 
sufficient  leisure  to  ponder  over  racial  variations  as  they  pro- 
themselves  to  the  medical  eye. 
Perhaps  the  most  interesting  races  with  whom  I  have  been 
thrown  into  contact  are  the  African,  and  I  will  consider  them 
first.    I  have  more  especially  had  to  do  with  the  natives  of  East 
rica,  who  are  Mohammedans  of  a  somewhat  lax  and  nnortho- 
tj-pe,  and  yet,  owing  to  their  implicit  acceptance  of  Moham- 
talistic  doctrinits,  their  submission  to  kismet  is  so  com- 
plete as  distinctly  to  influence  the  course  of  their  illnesses. 

Indirectly  it  does  so  in  the  following  way :  When  a  Sidi-boy 
urs,  for  instance,  a  wound  on  his  leg,  he  thinks  that  if  Allah 
IIh  that  this  should  get  well  its  healing  is  certain,  but,  if  the 
vine  wish  is  otherwise,  no  human  skill  or  care  can  do  one  iota 
good  f  on  this  account  details  of  simple  dressing  and  protection 
e  quite  neglected  by  this  poor  fellow,  or  as  much  so  as  the  sur- 
lon  will  allow.  If  under  discipline,  he  is  willing  to  have  his 
name  on  the  sick  list  for  the  privileges  which  belong  to  it ;  but 
in  his  heart  he  despises  surgical  treatment.  Clearly,  then,  the 
prognosis  with  such  a  case  is  much  worse  than  it  would  bo  in 
other  subjects. 

The  same  argument  applies  with  much  greater  force  to  medi- 
cases,  on  account  of  the  childlike  ignorance  which  exists 
among  such  people  as  to  what  disease  actually  means. 

This  extreme  and  apathetic  dependence  on  fate  forms  the 
greatest  difficulty  with  which  the  physician  has  to  contend.  It 
speaks  well  for  the  blind  religious  faith  of  these  races,  and  puts 
shame  many  professing  Cliristians  on  their  sick-beds ;  but  it 
sts  many  lives,  and  entails  much  extra  work  on  medical  attend- 
ta,  who  have  perhaps  to  administer  remedies  with  their  own 
nds,  and  that  often  under  great  difficulties  and  at  much  per- 
inal  sacrifice. 
Another  more  direct  point,  and  one  which  adds  to  the  gravity 
the  prognosis,  is  that  these  men  are  not  at  all  anxious  to  re- 
their  idea  of  the  value  of  life  is  very  low,  their  present 
ce  is  usually  a  hard  one,  while  their  religion  promises  them 
times  in  their  heaven,  so  that  if  Allah  wills  to  take  them 
J  are  in  luck,  and  by  no  means  to  be  pitied. 
Now,  we  all  know  what  it  is  in  the  crisis  of  a  severe  illness  for 
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a  patient  to  have  plack,  and  a  sufficient  supply  of  dog 
1)6  capable  of  making  a  continued  effort ;  to  make  np  hi« 
in  his  saner  momenta  not  to  yield  to  the  sinking  feeliogt 
wUl  come  over  him,  to  fight  against  his  illness  as  agaiogti 
tacking  enemy,  to  feel  that  be  is  determined  to  pull  thr 
only  to  please  his  friends,  to  spite  his  rivn!"   i     f  :i  i   ,.  f^ 
accomplish  some  non-com  pletwl  task.    I  •  have 

somewhat  similar  ideas  in  my  own  maladies,  and  i  foel  botb  I 
were  of  much  assistance  to  my  recovery. 

Such  impulses  as  these  from  the  organs  of  thought  and 
must  of  necessity  have  a  distinct  effect  upon  the  rest  of  the  n^ 
ous  system,  and  thus  over  the  heart  and  other  organs,] 
through  the  emotions,  and  that  a  beneficial  and   stl 
effect ;  these  impulses  may  therefore  make  all  the  di 
tiding  over  a  crisis,  and   during  early  couTalescence. 
course  the  influence  of  the  mental  state  upon  disease  is  uaq^ 
tioned.    The  absence  in  these  races  of  this  iniportasi  factor,  ( 
the  presence  of  the  staguatiug  fatalism  above  mentioned^ 
feel  sure,  the  causes  of  many  a  death. 

One  of  my  first  cas«:is,  and  it  tanght  * 
that  of  a  stalwart  East  African  who  compi 
examination  nothing  could  be  found  amiss 
symptoms  and  a  small  patch  of  pleuritic  fri 
prise,  the  pot)r  negro  began  by  saying  he  w;i 
went  to  his  bunk,  and  next  day  I  found  him  u 
except  that  the  heart's  action  was  rather  ►'..f.-'l 
physical  signs  of  cardiac  disease  could  be  ■  He  was,  1 

ever,  utterly  uninterested  in  his  con 

under  compulsion.    In  the  evening  ht  - 

it  seemed — for  I  was  unfortunately  unablo  to  make  a  pos^H 

investigation — from  what  I  might  call  inertia  «1 

disease.    Later  experience  t<.ild  me  that  had  ^  it 

and  given  him  brandy  with  my  own  hand,  and  stirtod  hi 

his  npathy,  I  migbt  have  saved  his  life.    But  it  wp. 

among  us  that  if,  on  becoming  ill,  these  men  predi- 

sick  unto  death,  they  will,  if  left  to  thomHelves,  simply  go  and  ' 

down  and  quietly  die,  refusing  all  r-  -  '   • 

Confirmation  of  this  view  is  f  following  word* 

Hume  Nisbet,  when  speaking  of  similar  racee: 

"  When  ]\o\>e  ceases  to  glow  in  their  br*  ■-♦■^ 
omen  telU  tliera  that  they  are  to  die — it  i; 
magician,  or  tlie  bone  pointed  at  them,  M  ■ 
ers,  or  the  lizard  nmning  over  them,  as  '..... 
utter  weariness  of  life  taking  possession,  as  with  ° 
f'  lie  down  and  give  op  life  a«  easily  and  mui 

li    .  fisleep. 
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B^  "  This  will-power  is  utterly  beyond  the  comprehension  of  us 
B^^eeterns,  nor  can  doctors  give  the  complaint  a  name ;  sailors  say 
Biuy  die  out  of '  pure  cussedness.'  A  Maori  will  count  up  the 
■liys  he  has  to  live,  inform  his  friends  of  the  fact,  and  die  up  to 
Hme;  he  calmly  lies  down  and  dies  without  an  effort." 
B  So  much  as  regards  the  course  of  diseases ;  now  as  to  treat- 
■icnt.  The  most  successful  means  of  treating  such  cases  lies  in 
Bbe  ose  of  alcohol,  and  so  unaccustomed  are  most  of  these  people 
Ht>  its  action  that  very  small  doses  are  required  to  produce  a  good 
Bffoct.  It  acts  partly  by  a  kind  of  intoxicating  influence,  putting 
Ik  little  energy,  or  even  "  devilment,"  into  them.  If  administered 
^^^  oaatious  judgment,  this  support  may  be  kept  up  until  con- 
^HHMBce  is  fairly  established,  when  with  returning  strength 
^^■Tealize  that  destiny  means  them  to  survive ;  here  the  ordi- 
Hi^  good  effects  of  stimulant  treatment  are  much  enhanced  by 
Hie  previous  abstinence. 

I  It  is  well  known  how  very  excitable  are  these  woolly-haired, 
■lick-lipped,  flat-nosod  races,  the  excitement  representing  the 
Apposite  mental  condition  to  the  extreme  languid  depression  of 
Brhich  I  have  alreatly  spoken.  For  instance,  at  the  great  Mohur- 
Hsm  festival  at  Bombay,  which  I  once  witnessed,  I  noticed  that  all 
Bie  noise  and  mad  dancing  and  boisterous  fanaticism  of  the  night 
■rocessions  were  manifested,  not  by  the  natives  of  India,  who 
vere  in  a  large  majority,  but  by  the  negroes,  their  religious  fer- 
Bor  and  the  frenzy  bom  of  bhang  conspiring  to  excite  them.  It  is 
■lis  Rensiiiveness  to  rapid  mental  change  that  gives  alcohol  such 
Botont  virtues  with  them  in  sickness. 

B  Tlio  natives  of  our  Eastern  empire,  always  excepting  the  fine 
Hkli  races,  and  those  living  near  the  northern  frontier,  than  whom 
BliATe  n<5rer  seen  finer  or  braver  specimens  of  mankind,  are  peo- 
■e  of  poor  stamina,  and  are  easily  prostrated.  Timid  and  feeble, 
■ley  dread  the  pain  of  illness,  and  dislike  the  thought  of  death 
Biostly  on  account  of  the  ordeal  of  the  dying  process.  They  are 
Blerofore  ready,  nay,  over-anxious  for  medicnl  treatment,  and  are 
Bad  of  both  liniments  and  physic.  But  in  spite  of  this  they  fare 
TTora©  than  the  Europeans  in  all  ordinary  diseases;  symptoms 
mre  more  severe  if  less  sthenic,  prognosis  is  graver.  8ome  expla- 
H^tion  may  be  found  in  their  habitually  poor  diet,  which  leaves 
Bttle  balance  to  the  credit  account  in  the  nutrition  of  the  tissues, 
Kr  '  -ii^ntly  small  resisting  power  to  disease,  but  more,  I 

m-  •<  to  a  want  of  "  real  grit "  among  them,  a  character- 

Btic  racial  failing, 

B  For  example,  a  catarrhal  condition  of  the  alimentary  canal  will 
HdU  snch  a  patient  down  with  alarming  rapidity,  out  of  all  pro- 
Bi>rtion  to  the  otht>r  symptoms,  and  indeed  often  to  a  fatal  ending. 
Bbmalants  in  such  cases  are,  of  course,  of  great  use,  but  not  to 
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idence  to  supiport  my  views  on  tho  subject,  and  I  now  append  a 
Bry  brief  account  of  what  I  havo  found  in  reforenco  to  particu- 
diseases,  specific  and  otherwise. 

Influenza, — Isolation  for  long  periods  from  other  races,  as  in 

ie  case  of  insiilar  populations,  causes  influenza  and  similar  epi« 

emics  to  run  a  more  severe  and  dangerous  course ;  witness  the 

ses  of  St.  Kilda  and  the  Society  Islands.    An  epidemic  takes 

when  the  infecting  visitors  are  afHicted  with  apparently 

ily  tho  slightest  of  colds,  while  less  recent  arrivals,  if  attacked, 

iffer  far  more  lightly  than  do  the  older  inhabitants,  though  more 

than  the  visitors  themselves.     During  my  stay  at  Ascension 

gland  I  was  told  by  a  resident  official  that  a  cold  introduced  from 

passing  vessel  i-uns  through  the  island  as  a  severe  epidemic, 

ccssitating  rest  in  bed  and  active  treatment  for  several  days. 

lis  efifect  ia  still  more  virulent,  leading  even  to  fatal  results,  in 

island  of  Tristan  d'Acunha,  where  the  isolation  ia  much  more 

Dmplete,  and  the  people  are  of  British  origin. 

Now,  sea-water  is  by  no  means  the  only  method  of  isolation, 
id  in  earlier  ages,  situation,  feuds,  and  scanty  means  of  locomo- 
jn  were  efficient  causes.  When  a  tendency  to  a  particular  com- 
becomes  increased  by  long  periods  of  isolation,  so  that 
sredity  is  able  to  accentuate  any  special  proneness,  one  possil>le 
jlanation  of  the  origin  of  pathological  racial  idiosyncrasies  is 
forded. 

Dknohi:. — African   races   incur  this  disease  much  less  fro- 
lently  than  do  others,  and  with  them  it  takes  a  very  mild  form, 
ping  highly  amenable  to  expectant  treatment  and  simple  care, 
the  other  hand,  the  natives  of  India  suffer  in  greater  numbers 
much  more  severely  than  do  Europeans  even,  and  show  a 
_much  higher  death-rate  from  it.     Now,  there  are  many  African 
imigrants  in  India,  and  vice  versa,  yet  this  racial  law  still  holds 
among  them,  even  after  some  generations. 
lALL-POX. — Both  tho  negro  and  the  Arab  tribes  in  the  Nile 
regions  of  Africa,  and  also  the  Aryan  races  of  central  Asia,  havo 
time  immemorial  sufifered  cruelly  from  variola.    Vaccina- 
3n  has  lessened  the  value  of  comparative  statistics  on  this  point, 
lortality  from  the  disease  has  been  and  is  positively  awful, 
..,  .       depopulation  sometimes  resulting  in  particular  valleys 
islands. 

3T '  IS  an  epidemic  has  caused  terrible  devastation  among 

Jsii:  ^,  especially  in  warm  climates,  assuming  a  far  more 

Imlent  type  than  that  known  to  Europe,  among  people  less  capa- 
1e  of  resisting  a  panic-creating  disease. 
Malaria, — Here  occur  tho  best  instances  of  acclimatization  of 
racc«.    Ethiopians  are  affected  less  frequently  than  are  other  peo- 
ple, and  with  diminished  severity.    Blonde  and  blue-eyed  Euro- 
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poans,  as  with  gonorrhoea  and  some  other  complaints,  fonddh  A* 
worst  victims.    As  regards  its  iresUmeiit,  quinine  ha«  far  leisffl- 
cacy  with  tliem  than  with  us,  and  arsenic  is  more  of  a  aperiiSc 
remedy  to  them,  though  this  depends  on  the  actual  variety  o£ 
fover.    "With  the  negro,  after-effects  upon  the  constitution 
quite  excoptionaL 

Yellow   Feveb. — Special  liability  and   increascnl  mortolit; 
belong  to  the  light-haired  Europeans,  and  acclimatization  iii 
no  means  absolute;  yet  puro-bloode<l  negroes  possew  congffiil 
immunity,  which  is  certainly  absent  from  Rodskins,  r»r  W.v-A< 
coolies,  though  the  Chinese  are  almost  exempt. 

Cholera. — The  African  races  incur  the  greiiu:- 
this  dread  disease,  dying  off  without  an  effort  at  r 
with  the  great-est  rapidity,  gi^ng  little  (•[  ty  for  »n 

ment     Europeans  and  Hindoos,  however,  pi.-  :m-  ••  ihe  latter 
under  fair  hygienic  conditions  as  to  food,  etc.,  suffer  very  «i 
larly.     After  a  famine  the  Indians,  deprived   of  all 
power,  fall  ready  victims. 

TvTHOiD  Fkvkb  gives  a  typical  instance  of  acclimatization 
race  through  heredity,  for  in  tropicjil  regions  t^  -«  is  oft 

complotoly  limited  to  strangers.    During  my  vi-  DJeeta, 

the  Malabar  coast,  I  was  informed  that  the  fool  water  of  the  lar^ 
"  tank  "  is  certain  death  to  a  European  t '  '    '  •    f^ver,  and  y«l 

it  forms  the  ordinary  drinking-water  suji ,   .  .  owdod  iabab- 

itants.    Among  such  people  mild  cases,  due  probAbly  to  the  nuns 
poiiion  exerting  a  much  mitigated  a  ''  '  not  infr*' 

qneut.     In  this  instance  time  has  ai  ^  modi£iii^ 

form  of  the  disease  by  a  general  i>rot«cUve  proceas  of  '>'^^H 
infection,  similar  in  its  effects  to  inoculation,  as  well  as  by  tfiRI^ 
porva<.Uug  action  of  natural  selvotion  and  aoeommodation  to  envi- 
ronment. 

Lbprost  is  well  known  specially  to  sdect  tropical  mecc,  vA 
to  run  a  more  rapid  course  with  them. 

Bmnus  punishes  d^;to««  of  the  coaet  of  Africa  often  ml 
yvty  viciously.    Phagodima  forms  an  ordinary  compUctUian. 
also  do«8  bon9-diM«89;  and  specific  trvatment  ha*  to  he 
with  perserreruioe.    On  tin  "   '  '-i^ 

remarkahljr  ezompt,  as  aro  '  'l«»ra. 

Chinese  ports  Europeans  suffer  ojrtrumdy  when  c^  ■ 
the  natives,  as  if  the  poison,  like  otbcr  living  ^k^-u's, 
varioticift.    Ptorhaps,  too,  an  inhertted  natural  inixmilatkiii 
a  protaetion  tu  particular  racea. 

^"•^^•■'MialCjitajuui  for  BomB  reason  ••  ^     ..-..'. 

to  ;  and  dwelling,  inflicts  groat' 

nous  d^rk  nop.^  strangers  a: 

Ufiag  Ci'tirsi.  .'reiwdstant ; ......^..    .„„-^_, 
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Pmsthonul — Natives    of    the  tropics,  and   more  especially 
Bgroes,  whether  at  home  or  abroad,  are  peculiarly  subject  to 
is  acute  fever.    The  doath-rate  and  average  of  severe  cases  are 
long  them  exceptionally  high. 

Phthisis  is  also  remarkably  rapid  and  frequent  with  these 
»ces  when  sojourning  for  many  months  in  cold  climates,  but  leas 
rjth  the  southern  Asiatic. — The  Practitioner. 


SCIENTIFIC  JOTTINGS  IN  EGYPT.* 

Br  Db.  E.  CARKINGTON  BOLTON. 

THE  following  pages  record  impressions  and  observations  made 
in  the  spring  of  1889,  during  a  brief  sojourn  in  the  Nile  Val- 
T,  and  a  more  deliberate  study  of  the  Sinaitic  Peninsula.  In 
sussing  one's  experience  on  a  journey  the  weather  claims  early 
In  February,  at  the  hotel  in  Cairo,  the  thermometer  ranged 
am  60°  at  8  ▲.  u.  to  78°  at  3  P.  M. ;  but  on  the  Nile  steamer  much 
iter  extremes  were  noted,  54°  at  midnight  (February  19th) 
Yf  at  2.30  P.  M.  (February  9th).  In  the  shade  the  heat  was 
irely  oppressive. 
The  temperature  in  the  desert  in  March  was  favorable  to  the 
iveler's  comfort,  with  rare  exceptions ;  the  thermometer  ranged 
fium  about  60°  to  80°  in  twenty-four  hours  at  the  sea-level,  and 
from  48°  to  75°  at  the  elevation  of  about  five  thousand  feet. 

The  highest  evening  temperature  was  on  March  17th,  after  the 
'iMTtxatn  had  blown  all  day — at  7  P.  M.,  84°.  The  lowest  temper- 
observed  was  on  March  20th,  in  camp  about  three  thousand 
et  above  the  sea— at  6.30  a.  m.,  33°.  (In  February,  1874,  Rohlf 
jted  in  the  Libyan  Desert  a  minimum  temperature  of  23°.)  In 
jnsidering  the  physiological  effects  of  these  temperatures  one 
lust  remember  the  extreme  dryness  of  the  atmosphere  in  the 

first  experience  in  Egypt  was  calculated  to  give  the  im- 
proBsion  that  it  is  a  rainy  country,  for  I  saw  two  showers  in 
I  days.    lu  passing  through  the  Suez  Canal  (January  31st), 
fcvy  shower,  lasting  half  an  hour,  drove  the  passengers  to 
belter,  and  a  brilliant  rainbow  delighted  beholders.    Two  daya 
it,  rain  again  fell  at  night  in  Cairo,  making  the  dirty  streets 
nasty  still.    Of  course  this  experience  was  exceptional,  as 
iin  is  a  rarity  in  Cairo.    Authorities  give  the  rainfall  at  Alez> 
idria  as  about  eight  inches  per  annum,  and  at  Cairo  about 


*  Abttnot  at  %  paper  r«s<l  to  the  Now  TorV  Aoadamy  of  3clcnc««,  Febnury  84,  1890^ 
;  bj  dui  aulbor  [rom  Ibc  Tranaoctions,  rol.  U,  p.  110. 
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1*2  inch,  while  in  Upi)er  Egypt  the  precipitation  of  moisture  is  fi 
less ;  there  are  adults  who  say  they  have  never  seen  rain. 

I  noticed,  on  the  other  hand,  unmistakable  signs  of 
rains,  such  as  dried  mud-puddles,  rain-drop  prints,  etc.,  at  sevi 
points,  near  Cairo,  east  of  Thebes  (Wadi  Bab-el-Molook),  and  in 
the  peninsula  of  Sinai,  and  I  was  impressed  with  the  belief  that 
more  rain  falls  in  Egj'pt  than  is  usually  supposed.  A  local 
shower  passing  over  a  sandy,  gravelly  region,  makes  but  littla 
impress  on  it ;  and  there  is  no  corps  of  trained  observers,  oufci 
side  of  Cairo  and  Alexandria,  to  record  the  phenomenon.  On 
visiting  the  Khedivial  Astronomical  Observatory  just  out  o( 
Cairo,  I  was  cordially  received  by  the  director,  Mr.  T,  Esmatt, 
a  graduate  of  the  Ecole  Polytechnique  of  Paris,  and  for  thred 
years  an  assistant  in  the  Naval  Observatory  at  Washington. 
I  take  pleasure  in  mentioning  his  politeness  and  courtesy,  but  I 
can  not  omit  pointing  out  a  weakness :  he  took  me  to  the  roof  of 
the  building  to  see  the  meteorological  instruments,  and  I  noted 
that  the  rain-gauge  was  quite  full  of  water ;  this  again  gave  naf 
reason  to  regard  Egypt  as  a  rainy  country.  (The  last  shower  fell 
one  month  previously.) 

During  my  journey  in  the  desert  (March  13th  to  April  8th) 
rain  fell  three  times  in  my  vicinity :  twice  the  fall  was  insignifi 
cant,  lasting  only  two  or  three  minutes,  but  on  March  19th  rain 
fell  abundantly  in  Wadi  Feir&n,  from  7.15  a.  m.  to  9.30  a.  il 
Heavy  mists  had  obscured  the  peaks  bordering  this  extensive 
valley  nearly  all  the  preceding  day ;  the  temperature  during  thi» 
rainfall  was  52°,  elevation  about  nineteen  hundred  feet. 

That  heavy  falls  of  rain  and  even  of  snow  occur  in  December 
and  January  in  the  Sinai  region,  is  reported  by  many  travelers ;  ia 
the  defile  of  Nakb-el-Hawi  (five  thousand  feet),  crossed  by  pilgrims 
en  route  for  the  sacred  mountain,  the  winter  rains  make  veritable 
torrents ;  in  1867  the  water  rose  to  such  a  height  in  the  valley  ad-i 
joining,  Wadi  SelAf,  as  to  wash  away  a  camp  of  Bedouins,  causing 
a  loss  of  forty  lives  and  of  numerous  cattle  (Baedeker).  Captaia' 
Palmer  describes  also  a  sudden  precipitation  so  copious  as  to  fill 
the  bottom  of  Wadi  Feirfin  to  the  depth  of  several  feet,  causing; 
the  party  to  seek  high  ground.  That  the  Oasis  of  Feir&n  was 
once  the  site  of  a  village  of  anchorites  and  monks  siiflSciently  im- 
portant to  become  an  episcopal  see,  is  known  to  students  of  his- 
tory ;  this  was  in  the  second  to  the  sixth  century  a.  d.  A  few  cut 
stones,  the  capital  of  one  column,  and  ruined  sites,  alone  remain 
to  indicate  the  locality. 

Powerful  winds  sweep  across  the  plains  and  through  the  val- 
leys of  Arabia  Petrsea.with  a  violence  and  continuity  that  I  have 
not  elsewhere  exi^erienced.  In  the  spring  months  the  prevail- 
ing wind  in  the  desert  is  from  the  north  and  northwest,  doini 
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the  gulf.  This  isrind  is  a  cool  one,  but  it  occasionally  veers 
around  to  the  south  and  becomes  oppressively  hot.    In  April  and 

,y  this  south  vrind,  called  khamsin,  blows  unremittingly  for 
lys  together,  scorching  the  traveler's  skin  and  filling  the  orifices 
in  his  head  with  a  very  fine  dry  dust.  Kliamsin  is  from  an  Ara- 
bic word  meaning  fifty,  so  called  from  a  mistaken  notion  that  it 
blows  for  a  period  of  fifty  days  before  the  summer  solstice. 

In  the  Nile  Valley,  north  winds  prevail  during  the  heated  pe- 
riod of  eight  months,  and  southern  winds  during  the  rest  of  the 
year ;  these  being  in  the  opposite  direction  from  the  winds  in  the 
region  of  the  Red  Sea. 

I  witnessed  three  characteristic  sand-storms  at  localities  far 
apart  and  under  varied  circumstances.  On  February  16th,  when 
riding  a  donkey  through  Thebes  Nileward,  a  powerful  west  wind 
arose  in  the  afternoon,  blowing  before  it  fine  dust  from  the  Lib- 
yan Desert.  Words  fail  to  describe  the  discomfort  of  such  a  sand- 
storm; the  fine  dust  seems  able  to  penetrate  everything  except 
perhaps  an  unbroken  egg,  and  it  is  quite  impossible  to  escape 
from  it ;  to  prevent  snflfocation,  I  borrowed  from  a  fellah  a  coarse 
yet  closely  woven  blue  outer  garment  and  wrapped  my  liead  up. 
Donkeys  did  not  seem  to  enjoy  the  phenomenon  any  better  than 
the  Bedouins,  and  they  shrank  from  its  blast  as  well  as  the 
travelers.  After  crossing  to  Luxor  in  a  boat,  we  found  the  resi- 
dents in  the  large  hotel  much  inconvenienced  by  the  pene- 
trating dust,  although  the  building  is  screened  by  a  handsome 

^en. 

My  second  experience  was  in  Cairo  itself.  On  March  6th  a 
northwest,  and  consequently  a  cool,  wind  blew  dust  from  the  ad- 
joining desert  into  the  city  with  such  power  as  to  obscure  the  usu- 
ally brilliant  sun  during  an  entire  day.  Residents  of  Cairo  said 
that  the  sand-storm  was  the  severest  in  twenty-five  years,  and  of 
an  unusual  character — being  accompanied  by  a  low  temperature 
instead  of  the  scorching  khamstn. 

I  cxiJerienced  a  third  sand-storm  in  the  desert  of  Sinai,  on  the 
plain  of  El  Markha ;  it  was  accompanied  by  a  scorching  south 
wind,  and  the  drying  effects  on  the  skin  and  the  capital  orifices 

E produced  greater  discomfort  than  the  suffocating  dust  and  cut- 
ting sand ;  my  party  could  do  nothing  but  sit  in  silence  on  our 
camels,  facing  the  storm,  and  the  poor  animals  forgot  to  snatch 
at  the  tufts  of  scanty  shrubs,  as  is  their  custom.  In  the  evening 
the  fierce  wind  very  nearly  overturned  our  tents  in  spite  of  extra 
stays,  and  at  dinner  every  course  was  seasoned  with  the  all-pene- 
Irating  dust^  The  temperature  at  7  p.  M.  was  abnormally  high, 
84° :  just  twenty-four  hours  later  it  fell  to  56°,  the  wind  having 
meanwhile  veered  around  to  the  north,  bringing  with  it  heavy 
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Before  dismissing  the  subject  of  climate,  I  wish  to  testif] 

the  invigorating,  delightful  air  in  the  d&iert ;  it  baa  a  br 
quality  that  enables  one  to  expend  much  "-  '   'Ut  fat 

From  about  1  to  3  p.  M.  the  glare  of  the  s  gr^At,  i 

sliade  is  a  comfort ;  but  the  constant  breeze,  sometimes  rather  \ 
strong,  tempers  the  heat    I  suspect,  too,  that  the  air  is  rery 
from  disease-germs. 

In  the  journey  from  Suez  to  Sinai  by  the  ordinary  cara^ 
route,  one  crosses  undulating  plains,  limestone  and  sandat 
hills,  and  eventually  roaches  bold  granitic  mountains,  rising  Ic 
the  height  of  eight  thousand  feet.  Each  of  these  regions  is  fur- 
rowed by  wadis,  or  dry  water-courses,  which  present  vory  dif 
ent  aspects  in  the  three  divisions  named.  The  first  fifty-two  i 
of  the  journey,  occupying  about  two  days  and  a  half,  as  car 
travel,  cover  an  arid,  sterile  plain  about  ten  miles  wide  from 
low  range  of  limestone  hills  on  the  east,  Et  Tih,  to  the  gulf  on  1 
west.    This  plain,  like  that  of  El  Gaa,  to  tli'  '    rises  gradua 

from  the  sea  to  the  foot-hill.s,  and  is  unduli      ^      vvard  it«  stmt 
em  end.    It  is  crossed  by  broad,  shallow  wadis,  running  ea«tt  \ 
west,  which  were  perfectly  dry  at  the  time  of  my  visit ;  \V( 
Werd&n,  the  largest,  is  depressed  but  a  foot  or  two  below 
level  of  the  plain,  and  is  approximately  three  miles  in  widt 
about  six  miles  from  the  point  whore  it  enters  the  sea. 

The  most  extensive  plain  on  the  western  side  of  the  pent 
is  that  of  El  Gfia,  which  is  about  eighty  miles  long  and  fift 
wide  at  its  widest  point.     From  the  sea-coast  to  the  mos 
bordering  it  on  the  east  it  rises  nearly  one  thousand  feet^ 
gradually  as  to  deceive  the  eye  and  appear  leveL    It  ig  j 
many  shallow  wadis,  and  its  northern  half  Is  Bepanit« 
sea  by  a  range  of   limestone  hills  (Jobel-ol-Araba) 
height  of  sixteen  hundred  feet.     When  the  plain  waa 
by  the  sea,  this  range  was  probably  an  island,  or  soriea.' 
ands.    The  plain  is  rarely  broken  by  hills,  the  sharp-pointed 
Utfld,  conspicuous  from  a  " 

the  monotonous  desolate  v  lUt 

Wadi  Es-Sloh  to  Tor  (or  TOr),  on  the  gulf,  a  distance  of  al 
fifteen  miles,  and  note-  lyadozi 

absolutely  wanting.     ;  i  Tor,  h«' 

Araba,  are  palm-gardens  that  extend  for  several  miles  iuai 

belt;  ami  these  date-bearing  troofl *' * '  * '  * 

saline  springs  occurring  at  int*>n 

warm.    On  this  sterile  plain  -s  of  a  dr 

Boen  in  per''   •'■  —  :  the  level  M:^l t---  ..,  .,.  .    -'O  brcMMl  t«  i 

the  lofty  I  IS  on  th«  ••nst,  nor  to  prevent  glimpcea  uf 
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deed  that  camels  make  no  impress  on  it  with  their  broad  feet, 
t  some  places  the  surface  pebbles  are  of  many  shades  of  brown, 
termingled  with  black  and  white,  and  these  are  so  closely  laid 
ind  regularly  distributed  as  to  resemble  a  mosaic  pavement,  but 
of  course  a  pattemless  one.    The  surface  particles  are  generally 
coarser  than  those  immediately  beneath ;  they  are  chiefly  lime- 
stone, sometimes  of  coralline  limestone,  intermingled  with  flint 
nd  other  varieties  of  amorphous  quartz.    Many  of  the  pebbles 
fW  on  their  surface  beautifully  regular  pittings  and  furrows 
ed  out  by  the  wind-driven  sand.    The  fine-grained  sand  haa 
1  been  lifted  high  in  air  by  the  powerful  winds,  whirled  away, 
Fand  dropped  into  depressions  or  on  the  lee  sides  of  hills.    Hun- 
dreds of  acres  have  no  surface  stones  larger  than  an  ostrich-egg ; ' 
iJio  water  whatever  is  found  in  this  region,  much  less  any  signs 
of  vegetable  or  animal  life,  rarely  even  a  passing  bird. 

On  this  desolate  plain,  when  overtaken  by  night,  one  place 
is  as  good  (or  bad)  as  another  for  pitching  the  tents,  unless 
perhaps  a  small  hillock  is  reached,  which  may  serve  as  a  partial 
shelter  from  the  gales  that  sometimes  threaten  to  overturn  the 
canvas. 

In  the  region  of  extensive  plains,  the  wadis,  or  dried-up  water- 
courses, being  depressed  but  little;  closely  resemble  them-    The 
floor  of  the  wadi  hardly  difiEers  from  that  of  the  plain,  except 
[When  a  torrent  has  swept  before  it  large  bowlders  and  deposited 
.hem  irregularly  in  its  bed.    The  sorting  power  of  the  water, 
ever,  is  noticeable,  as  also  the  well-defined  vertical  walls,  per- 
only  a  few  inches  deep,  excavated  &i  the  point  of  lowest  level, 
n  the  margins,  too,  of  the  wadis  of  the  plain,  and  at  points  pro- 
from  the  full  force  of  the  winter  floods,  several  varieties  of 
m  shrubs  grow  in  widely  separated  tufts.     I  often  remarked 
ud-cracks,  apparently  of  recent  date  ;  but  these  indications  of 
Water  probably  remain  undisturbed  in  this  desolate  region  for  a  j 
Considerable  period,  perhaps  for  several  seasons.  \ 

In  the  limestone  hills  these  wadis  take  the  form  of  cations,  hav- 

king  nearly  vertical  walls,  sometimes  hundreds  of  feet  high — as  in  ■ 
Wadi  Tayyibeh.    The  regular  erosion  on  their  sides  produces,  \ 
often,  picturesque  effects,  as  at  Ras  Abu  Zanimeh. 
L^      In  the  granitic  district  the  wadis  fi:irm  V-shaped   valleys, 
^■broken  by  narrower  ones  entering  at  right  angles,  and  bounded 
^^■■ta|d  peaks  many  thousand  feet  above  the  beholder.    In  the 
^^H^RH  these  wadis  are  scattered  specimens  of  the  rocks  of  the 
^wurroundiug  country ;  often  bowlders  of  great  size  testify  to  the 
^■violence  of  the  torrents  during  the  winter  months,  especially  in 
HWadi  Feir^n. 

^^     The  absolute  dependence  of  the  population  of  Egypt  upon  tlie 
^^Kile  is  a  familiar  fact,  discussed  from  ike  \>\\i\q  ol  S^«x^<£kN^^a>  \a 


froa  Koai,  I 
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Tbe  total  afai^ee  of  poMAi  and  Um  is  •  narked  featore  in  the 

|i?ij«1iiT  g,iiiig,ini1ij  iif  lln  iiiaiMiila  iif  niiiai  Bamdoeaattiaia 
fan  ia  aboaAno^  but  it  raAea  pne^tatelj  down  the  wadis  into 
the  aeaa  wUek  boond  it  cm  two  lidaa.  Yet  there  is  eridenoe  of 
the  exMtenee  of  kkes  at  aoiiM  earlier  period.  In  Wadi  Feiiia. 
banki  of  earth  sixty  to  one  hundred  feet  high  rest  on  the  monot- 
ain-sidee,  eapeciall  j  in  the  angles  of  the  valley,  showing  dearly 
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I  the  former  existence  of  a  lake,  the  barrier  of  which  was  probably- 
near  Hererat.    I  noticed  also,  at  the  point  where  the  Wadi  Es- 

I  Sleh  enters  the  plain  of  El  6aa,  unmistakable  signs  of  an  ancient 
lake.  The  wadi  emerges  suddenly  from  the  mountain-range,  and 
a  circular  depression  from  thirty  to  fifty  feet  deep,  with  a  per- 

1  fectly  level  sandy  bottom  and  bounded  by  nearly  vertical  grave 

I  cliffs,  now  marks  the  bed  of  a  small  lake. 

The  uuinhabitability  of  the  peninsula  is  due  to  its  sterility 

I  rather  thau  to  its  climate.  Its  sterility  is  due,  I  imagine,  more  to 
the  unequal  annual  distribution  of  the  water  than  to  its  absence, 

[  and,  should  the  population  warrant  it,  storage-dams,  easily  con- 
Btructetl  in  the  narrow  granite-walled  wadis,  would  to  a  great 

I  degree  remedy  this  defect.    Perhaps  at  some  future  day,  when  a 
crowded  world  thrusts  its  surplus  population  into  regions  now 
hardly  regarded  as  habitable,  Arabia  Potrasa  will  bloom  like  »■ 
garden.     Granite    and    limestone  furnish    valuable  soil-ingre-^ 
dients,  and  the  climate  is  not  unfavorable  to  semi-tropical  culti- 
vation. 
The  flora  and  fauna  of  the  desert  have  been  often  described, 
■|t  I  imagine  that  much  remains   to  be  studied;  the  variety, 
^■Qty,  and  fragrance  of  the  shrubs  and  flowers  which  the  trav- 
eler meets  in  the  most  forbidding  and  unexpected  spots  were  to 
my  unprepared  mind  a  remarkable  feature.     In  March  I  gath- 
ered dandelions  and  daisies  at  Wadi   Usoit,  also  "  butter  and 
68g8 " ;  in  Wadi  Tayyibeh,  near  saline  water,  spearmint ;  and  in 

tWadi  Feirfin,  on  the  hillsides,  sorrel. 
The  oases  with  their  date-palms,  tarfa  (or  tamarisk)  yielding 
manna,  seydl  (or  acacia)  yielding  gum  arable,  gharkad  shrubs, 
and  thickets  of  tall  reeds,  are  veritable  islands  of  fertility  ia 
an  ocean  of  desolation.  At  the  monastery,  cypresses,  oranges^" 
peaches,  and  vines  are  cultivated,  although  five  thousand  feet 
^_abovo  the  sea-level. 

^P      Naturalists  enumerate  a  number  of  large  animals  that  live  in 

^  the  oases  of  the  desert,  among  them  the  gazelle,  ibex,  jackal,  and 

^^fox.    I  met  with  the  head  of  a  gazelle  and  numerous  horns  of 

^■ibexes,  and  in  Wadi  Es-Sleh  a  Bedouin  suddenly  appeared  with 

^Vtwo  little  half -tamed  ibexes  about  fourteen  days  old ;  my  travel- 

V  ing  companion  bought  them,  but  they  were  unable  to  withstand 

the  novelty  of  camel-riding,  and,  though  kindly  cared  for,  died 

l^within  a  few  days.    Their  skins  were  preserved.    I  noted  on  the 

^fcoumey  a  largo  field-mouse,  a  small  light-yellow  snake  two  and  a 

half  feet  long,  and  a  peculiar  kind  of  lizard  (?).    At  Assouan  I 

killed  an  intensely  energetic  scorpion,  and  at  many  places  noted 

chameleons  basking  in  the  sun.    Of  the  numerous  and  cnrioua 

fish  in  thw  Red  Sea,  I  can  only  say  that  some  of  them  proved  to 

be  excallent  food. 
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in  llw  imat,  and  oalj  in  the  aeij 
I  ol>aerved  red  and  black  i 


Insects  vera  nrelj' 
borliood  of  w»t«r,  or  in  the 

ooie  laigB  oUerpiUar.  yoj  fev  ite,  manv  black  b««tl«*  le 
behind  them  vdl-deBncd  tndn  as  they  crawled  over  the 
grained  eand,  a  few  moths,  a  bee,  a  graashofiper,  many  spide 
lady-bog  (so  called),  gnaU  near  the  sefrooaai.  and  my  tra^ 
eomponion  noted  flea&  Moeqcdtoea,  so  abundant  in  Ckixo, ' 
not  seen  nor  beard.  Twice  large  birds  Bailed  high  above 
head&  This  is  the  total  of  animal  life  met  with  in  my  foar  ^ 
joomey,  excepting  eamds,  goats,  one  lamb  (which  we  ate),  i 
donkey  (aft  Tor),  a  doaen  eats  (at  the  monastery),  sevsnl 
ins,  two  Rnssian  ladies,  two  German  philologists,  two  Irish  th»- 
ologians,  three  enterprising  Americans,  and  twenty  •nine  Issy^ 
monks. 
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A  LL  throngh  the  latter  pan 


■"-■'■  winter  theaeal- 
who  are  ont  every  day  !•  heir  ncte,  alonir  thp  t 

from  Cape  Smyth  to  Point  Barrow,  have  been  -v- 
studying  the  ice.     Running  along  nearly  parallel 
and  aboat  a  thousand  yards  off,  is  a  bar  on  which 
not  more  than  two  or  three  fathoms  deep.    On  this  the  b 

pack-ice,  coming  in  with  the  automn  gales,  tj"--:"-  nds, 

itself  op  into  a  wall  of  ragged  mswwir  of  <^hnre 

sea  freeses  over  smooth  and  level    Ou- 

pack,  broken  masses  of  ice  piled  up  in  ... . 

craggy  fragments  on  a  frost-nven  mountain-top,  bn  * 
with  undulating  fields  of  ire,  many  seasons  old,  and 
to  resist  the  pressure  when  the  ioe-fields  came  togetl 
winds  and  currents.     Occasionally,  too,  the  groumi 
masaes  of  ice— thera  an  no  true  icebergs  in  this  part 
Ocean— affords  sheltered  spaces  whf9«  fields  of  "  i 
form  undisturbed  by  the  movements  of  the  pack. 

Through  January,  February,  and  March  these  ic*-ue 
main  motionless,  or  are  only  crushed  closer  iogeQicr  and 
harder  upon  the  land  by  the  prevailing  westerly  gales ; 
April  the  pack  gradually  begins  to  loosen,  and  when  the 
wished-for  fnfi^  wind  blowv,  cracks  open  six  or  mwa  mUee 
the  shore,  •  ^'or  miles,  paraU<  land.    Thi 

cracksor''  -  ......  .krecalle*^  '-^''''■■"  •'■ 

many  dnv' .  n  and  close  as  t 

ing  clear  i^f  iJi  ubetructions  for  h\: 
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is  in  these  leads  of  open  water  that  the  whales  work  their  way 
their  nnknown  breeding  grounds  in  the  northeast,  passing  by 
int  Barrow  chiefly  during  the  months  of  May  and  June,  and 
during  this  season  of  migration  that  they  are  hunted  by  the 
mos. 
The  chase  of  the  whale  is  of  great  importance  to  these  people. 
The  capture  of  one  of  these  monsters  means  meat  in  abundance ; 
H^ubber  for  the  lamps,  and  for  trade  with  the  Eskimos  whom 
^mey  meet  in  the  summer ;  whalebone  to  purchase  ammunition ; 
.tools  and  luxuries  from  the  ships ;  and  the  choicest  morsel  that  an 
Bkkimo  knows,  the  "  black-skin  "  or  epidermis  of  the  whale.    Con- 
^Sequently,  the  successful  whaleman  is  the  best  man  in  the  vil- 
lage, and  soon  grows  rich  and  influential. 

But  to  return  to  the  seal-hunters  and  their  observations  of  the 
From  long  experience,  the  Eskimos  are  able  to  judge  pretty 
curately  where  the  "  leatls  "  will  first  open  in  the  spring,  and, 
'hen  they  have  concluded  where  the  boats  will  be  launched,  they 
it  to  work  to  select  the  best  path  for  dragging  out  the  boats 
■ough  the  rough  ice-field.    They  soon  make  a  regular  beaten 
il,  winding  in  and  out  among  the  hummocks,  taking  advantage 
all  the  smooth  fields  of  ice  that  they  can,  and,  from  time  to 
e  as  they  pass  back  and  forth  from  their  seal -nets,  they  chip 
jecting  corners  of  ice  with  their  ice-picks,  and  with  the 
implement  widen  out  the  narrow  defiles  in  the  road,  and 
smooth  off  the  roughest  places.    Men  sometimes  go  out  on  pur- 

Iose  to  work  for  a  few  hours  on  the  road,  using  ice-picks  or 
whale-spades  "  (something  like  a  heavy,  broad  chisel,  mounted  on 
long  pole,  used  for  cutting  the  blubber  off  a  whale),  which  they 
Bve  obtained  from  the  white  men.  It  is  a  pretty  rough  path, 
however,  at  the  best. 

By  the  middle  of  April  all  the  hunters  have  returned  from 
^le  winter  deer-hunt,  and  the  business  of  getting  ready  for  whal- 
^hg  is  taken  seriously  in  hand.  The  frames  of  the  great  skin 
'^Doatfl  must  be  taken  down  from  the  scaffolds  where  they  have 
all  winter,  and  carefully  overhauled  and  repaired,  while 
ery  article  of  wood  that  will  be  used  in  whaling,  from  the 
rs  of  the  boat  to  the  shafts  of  the  spears  and  harpoons, 
be  scraped  perfectly  clean,  in  honor  of  the  noble  quarry, 
r  must  be  looked  to,  and  the  skin  covers  for  the  boats  re- 
lired  and  soaked  in  the  sea,  through  holes  in  the  ice  cut  close 
the  shore,  till  they  are  soft  enough  to  stretch  over  the  frame- 
o-k. 

Meanwhile,  a  careful  watch  is  kept  from  the  village  cliff  for 
lie  dark  cloud  to  seaward  which  indicates  open  water ;  and  if  the 
-talked-of  east  wind  does  not  speedily  begin  to  blow,  the 
k  skill  ful  of  the  wizards  or  medicine-men  get  out  ou  tbA  \AxiSL, ! 
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and  with  magic  songs  and  beating  of  drmns  do  their  IwBt  to  mat'; 
it  come. 

It  is  not  every  man  in  the  village  who  owns  nn  .a; 

fits  it  out  for  whaUng,  as  it  requires  a  gO(jd  <l<-al  Lif  ^  •   H 

procure  the  necessary  outfit.  About  eight  or  ttm  boiat«  from  Mch 
^Tllage  make  up  the  usual  fleet.  The  crews — osglit  or  tau  men  to 
a  boat — are  made  up  during  the  ■winter. 

The  owner  of  the  boat — who  is  always  the  captain  and  (it«erv 
man — sometimes  hires  his  crew  outright,  paying  thorn  »-ith  to- 
bacco or  cartridges  or  other  goods,  and  sometimes  allows  them  a 
share  in  the  profits,  but,  I  believe,  always  feeds  them  while  the 
boat  is  "  in  commission."  When  enough  men  for  a  full  crew  can 
not  be  secured,  women  and  even  half -grown  lads  take  their  placn 
in  the  boat.  One  man  is  selected  for  harpooner  and  posted  in  tb« 
bow,  and  usually  another,  amidships,  has  charge  of  a  whaleman'* 
bomb-gun,  for  firing  an  explosive  lance  into  the  whale,  for  ntoit 
of  the  rich  Eskimo  whalemen  now  own  these  gona. 

Now,  as  to  the  instruments  iised  for  the  caT>tnro  of  ihf  whakk 
Instead  of  harpooning  the  whale,  or  "  ffi  ae  tho 

white  whalemen  say,  and  keeping  the  ei  '^  tb« 

boat,  which  the  whale  is  made  to  drag  .  >  on 

manage  to  haul  up  and  lance  him  to  death,  then}  is  bat  a  short 
line  attached  to  each  harpoon,  to  the  end  of  which  are  fastened 
two  floats  made  of  whole  seal-skins,  inflated,  which  are  thra 
overboard  as  soon  as  the  harpoon  is  fixed  in  the  whale. 
boat  carries  four  or  five  harpoons,  and  several  boatii  crowd 
and  endeavor  to  attach  these  flodts  to  the  whale  every  time  ho 
comes  to  the  surface,  until  he  can  dive  no  lo;  ;>an 

the  water  ready  for  the  death-stroke.    Some  o:    .,  aw 

regiilar  whalemen's  "irons,"  but  they  Btill  aleo  use  their  own 
ingenious  harpoons,  in  which  thi  '       '         *      "  '  walnu 

ivory,  with  a  iK)int  of  stone  or  mt  istened 

to  the  line,  and  is  contrived  so  as  to  "  unship  "  from  the  shaft  as 
soon  as  it  is  thrust  into  the  whale,  and  to  turn  at  right  angle*  to 
the  line,  like  a  toggle,  under  the  skin.  To  kill  the  whale  after  bo 
is  harpooned,  they  used  in  old  times  long  lances,  with  beantifully 
flaked  flint  heads,  as  broad  as  one's  band ;  bnt  now  thej  all  havo 
regular  steel  whale  lances,  and,  as  I  hare  Baid  before,  most  of 
them  own  bomb-g^ns, 
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Some  of  the  boats  are  carried  out  ovr*-  *^"^  '^ 
they  are  to  be  launcheil  before  the  "  !• 
'■'  'sallbtA. 

<!•  -  -  .  -   ,    _-  -    uneoied  v 

Tlio  captain  and  harjx'wnor  of  CAch  boat  wc;i 
and  Biteak  their  faces  with  black-'' 
foetive  occ&sIota.   "Uixia  \«lyt<i ' 
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i  intend  to  command  whaling  boats  during  the  coming  season 
assemble,  with  all  their  gear,  in  the  public  room  and  hold  a 
solemn  ceremony,  with  drumming  and  singing,  to  insure  good 
lack.  Charma  and  amulets  of  many  kinds  are  carried  in  the 
boata  They  believe  that  the  whales  are  supernaturally  sensitive. 
If  the  women  should  sew  while  the  boats  are  out,  or  the  men  J 
hammer  on  wood,  the  whales,  they  say,  would  leave  the  region  in  I 
disgust.  I 

Let  us  see,  now,  how  the  boats  are  carried  out  over  the  path  I 
have  described.  The  boat  is  firmly  lashed  on  a  flat  sledge,  to 
which  a  team  of  dogs  is  attached,  while  the  men  and  women  hold 
on  to  the  sides  of  the  boat,  pushing  and  guiding.  Hearing,  one 
_dtty  in  May,  1883,  that  one  of  the  Cape  Smyth  boats  was  starting 
»r  the  edge  of  the  ice,  two  of  us  set  out  over  the  trail,  and  over- 
the  party  about  two  miles  from  the  shore,  where  they  were 
ig,  having  sent  the  dogs  ahead  in  charge  of  two  women,  with 
another  sledge  loaded  with  all  sorts  of  gearr-rifles,  spears,  and  so 
on.  The  party  consisted  of  five  men  and  two  women.  The  cap- 
tain of  the  boat  and  the  harpooner  wore  on  their  heatls  fillets  of 
the  light-colore<i  skin  of  the  mountain  sheep,  from  which  dangled 
.on  each  side  a  little  image  of  a  whale,  rudely  flaked  from  rock- 
rystal  or  jasiwr.  The  captain's  head-dress  was  fringed  with  the 
icisor  tooth  of  the  mountain  sheep,  and  the  harpooner  had  an- 
other stone  whale  on  his  breast.  One  of  the  women  was  doco- 
»ted  with  a  stripe  of  black-lead  diagonally  across  her  face.  In 
tie  boat,  for  charms,  were  two  wolves'  skulls,  the  dried  skin  of  a 
»ven,  a  seal's  vertebra,  and  several  bunches  of  eagle's  feathers, 
aey  say  the  skin  of  the  golden  eagle — "  the  great  bird  " — or  a 
i>nnch  of  hairs  from  the  tip  of  the  tail  of  a  red  fnx,  bring  great 
lack.  In  the  boat  were  also  five  or  six  inflated  seal-skins,  which, 
rhen  we  came  up,  they  were  using  for  seats  on  the  ice. 

One  of  the  women  soon  came  back  with  the  dogs,  the  seal-skin 

floats  were  tossed  into  the  boat,  the  dogs  hitched  up,  and  we 

started  ahead,  the  woman  leading  the  dogs,  and  the  men  shoving 

alongside.     When  wo  came  up  vnth  the  first  sledge,  the  dogs  were 

unhitched  from  the  boat  and  sent  ahead  with  a  load  of  gear  for 

another  stage,  and  so  on.    On  smooth  ire  the  boat  travels  easily 

Jknd  rapidly;  but  where  it  is  broken  it  is  hard  shoving  and  rough 

■crambling  for  the  men,  while  occasional  stops  have  to  be  made 

Ro  chisel  out  projecting  pieces  of  ice  and  widen  narrow  places  in 

■be  path.    Then  the  dogs  get  tangled  up  from  tune  to  time,  and 

■ave  to  be  kicked  apart,  so  that  their  progress  on  the  whole  is 

■ow.    Wljen  they  reach  the  open  water  the  boat  is  launched  and 

ne  gear  put  on  board,  and  the  slwlges  drawn  up  out  of  the  way. 

■very  thing  is  put  in  i-eadiness  for  chasing  the  whales,  and  i\i' 

%oats  begin  p.'itrolling  tho  open  walet.   t\\e  ^iajr^w>"OL, -^^Cck.  "Ci^te 

rot.  zxxrm. — id 
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ilonts  attached,  rests  iu  a  crotch  of  ivory  lashed  to  the  bow  of  I 
boat,  and  everybody  is  on  the  alert.    Sails  and  oars  are  neritd 
usied  in  the  boat  when  whaling,  but  the  boat  is  propelled  by  pad-' 
dies  alone. 

Thus  they  spend  the  months  of  May  and  Jane,  eating  and 
eleoping  when  they  can,  for  the  daylight  now  lasts  through  the 
twenty-four  hours,  occatiionally  hauling  the  boat  up  to  the  edge  j 
of  the  ice  for  a  rest.    Somebody,  however,  is  always  on  the  wstclfl 
for  whales  or  seals  or  ducks,  which  last  now  and  then  at  this™ 
'  season  pass  by  in  thousands  on  thoir  way  i(>  the  north,  1 

When  the  "  leads"  close,  the  boats  are  liauled  up  safely  on  th^H 
ice,  and  all  hands  come  home  till  an  east  wind  and  "  water  aky  ^^ 
warn  them  of  a  fresh  chance  for  whaling. 

Let  us  suppose  that  there  is  good  open  water,  r.  ^  ooapie 

of  boats  are  hauled  up  on  the  edge  of  the  land  J- ir 

resting  and  gossiping,  perhaps  waiting  for  the  relom  of 
women  who  have  been  sent  home  to  the  village  for  food. 
denly  a  faint  puffing  sigh  is  heard,  and  a  little  puff  of  vapor 
seen  over  toward  the  edge  of  the  ice.    It  is  a  whale  "  blowing.' 
The  men  all  spring  to  their  feet  and  q      '  "  '     ' -^ttX*  alf 

into  the  water,  and,  scrambling  on  board, .,      .  .       d«  »nd_ 

are  off  in  the  direction  of  the  "  blow."    If  they  are  lucky  enovgli 
to  reach  the  whale  before  he  escapes,  the  haqiooner,  stanM 
thrusts  the  hea\'y  httriX)Ou  into  him  with  both  handa,  and  ■, 
recovers  the  pole,  to  be  used  again.    The  neonrist  boat  rusbM  in| 
other  boats,  seeing  what  is  going  on.  •  -  '  ■  ■    •' 

tack  until  the  whale  is  captured.     S 
tunity  occurs  for  a  successful  shot  with  the  bom  1 
the  whale  is  struck,  and  the  contest  is  )••'-'  •■ 
attack  is  not  always  so  succo88ful.    Soni' 
into  the  loose  ice  before  the  boats  can  reach  him;  t*".  i 
harpooner  is  clumsy,  or  the  hari>oon  does  not  hold. 
too,  the  whale  escapes  before  enough  floata  can  be  attache 
him  to  hamper  him,  and  carries  off  the  harpoons,  floats  and 
Even  if  the  whale  Ls  killed,  he  sometimes  sinks  before  be 
be  towed  to  the  edge  of  the  ice,  where  the  "cutting  in"  ii 
be  done. 

Wlien  the  "lea<l"  of  open  water  is  narrow,  the  natives  who^ 
own  bomb-guns  iMitrol  the  edge  of  the  ice,  walnhing  an  opj 
^tunity  to  shoot  H        '    '  "'    y  p»«8.    It  was  vr' 

this  kind  of  hui  uig  ao<]tiaintana' 

Smyth  came  near  losing  his  life.    A  man  uoar  hi: 
bomb-gun  carclr-'-    ^' -    ^'  '--     ^   --      "    '- 

with  firo-nrms — ■.  

r  ',  V!    Ill  ii  exploded, vhaking  him  upUknl 


WHALE-CATCH INO  AT  POINT  BARROW. 


83s 


[.When  the  whale  is  killed,  it  is  towed,  as  I  have  said,  to  the 
of  the  solid  floe,  and  the  work  of  cutting  him  up  begins. 
Jy  long-established  custom,  universal  among  the  Eskimos,  the 
Bkiu,  blubber,  and  flesh  of  a  whale  belong  to  the  whole  commu- 
lity,  no  matter  who  killed  it ;  but,  at  Point  Barrow,  the  whale- 
aone  must  be  equally  divided  among  all  the  boats  that  were  in 
sight  when  the  whale  was  killed. 

They  have  none  of  the  appliances  used  by  civilized  whalemen 
easily  and  rapidly  stripping  off  all  the  blubber,  but  hack 
»y  at  everything  in  reach,  getting  off  all  they  can  before  the 
carcass  sinks.  The  news  soon  reaches  the  villages  that  a  whale  has 
ibeen  killed,  and  there  are  very  few  households  that  do  not  send  a 
epresentative  to  the  scene  of  action  as  speedily  as  they  can,  with 
Ble«lge«  and  dogs  to  bring  away  their  share  of  the  spoils.  As  may 
supposed,  there  is  a  lively  scramble  round  the  carcass.  Some. 
[>n  the  ice,  some  crowding  the  boats,  they  cluster  round  the  whale 
Uko  flies  round  a  honey-pot.  Leaning  over  the  edge  of  the  boats, 
earelesB  of  the  water,  they  hack  and  cut  and  slash  with  whale- 
Ispades  and  knives,  each  trying  to  get  the  most  he  can.  So  far  as 
'.  have  ever  heard,  this  is  a  perfectly  good-natured  scramble,  and  no 
one  ever  thinks  of  stealing  from  another's  pile  on  the  ice.  The 
jlnbber,  meat,  "  blackskin,"  and  whalebone  are  soon  carried  home 
the  village.  The  blubber  is  not  tried  out,  but  is  packed  away 
bags  made  of  whole  seal-skins,  and,  with  the  meat,  is  stowed 
[•way  in  little  underground  chambers,  of  which  there  are  many 
the  villages. 

The  "  blackskin  "  is  oaten  fresh,  and  is  seldom  if  ever  cooked. 

lis  curious  dainty  is  the  epidermis  or  cuticle  of  the  whale.    It 

about  an  inch  thick,  and  looks,  for  all  the  world,  like  blat:k 

[ndia  rubber;  it  is  not  so  tough,  however.    Civilized  whalemen 

are  nearly  as  fond  of  it  as  the  Eskimos,  but  are  not  in  the  habit  of 

[Cating  it  raw.    When  nicely  fried  in  the  fresh,  sweet  oil  of  the 

'try-pots,"  when  they  are  "boiling  out"  the  blubber  of  a  whale, 

for  instance,  it  is  very  palatable,  tasting  much  like  fried  pigs' 

feet.    It  is  also  gowl  boiled  and  "  «ouse<l "  with  vinegar  and  spices. 

The  Eskimos  are  fond,  too,  of  the  tough  white  gum  round  the 

roots  of  the  whalebone. 

The  jawbones  of  the  whale  are  cut  out  and  preserved.    From 

these  and  from  the  ribs  are  sawed  out  strips  of  bone  for  shoeing 

the  runners  of  the  sledges.     In  fart,  everything  that  can  be  cut 

loff  from  the  whale,  before  the  carcass  sinks  or  is  carried  oflE  by 

je  current,  serves  some  useful  purpose. 

Tlie  most  favorable  time  for  whaling  is  when  there  is  a  con- 

Itinuous  "  load  "  of  open  water,  not  more  than  a  couple  of  hundred 

^ards  widQ,  with  a  solid  pack  of  ice  beyond  it.    Then  the  whales 

'  muat  pass  up  within  sight  or  hearing  of  the  boats.    When  the 
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open  water  is  very  wide,  the  wbnlex  m«y  j.-i-^  ul  «  lii-^rini-i 
noticed,  or  so  far  off  that  it  is  iiupossiblo  for  a  boat  ij  l 
them. 

If  there  is  much  loose  ice,  the  cmfty  animaln  take  advantA)^af 
it,  and  come  up  to  breathe  at  little  holes  amoug  the  flutis  where  •  j 
boat  can  not  reach  them. 

As  the  season  advances,  the  whales  grow  scarcer,  and  tlu»  j 
whalemen  relax  their  vigilance  and  pay  more  attention  to  the  I 
capture  of  seals,  which  tl  '  (  through  the  heoil  wb>- 
rise  near  the  boat,  securiii  with  light  harpoons  befi'; 

have  time  to  sink.     At  this  season,  also,  the  whale-boats  MMBe  | 
times  capture  walrus  and  white  whales. 

At  length  several  days  pass  \s-ithout  a  whale  being  seen,  and 
one  by  one  the  crows  give  up  looking  for  them  and  bring  home 
their  boats,  until  by  the  first  of  July  the  whaling  is  o-  -  -  '  -  thoj 
year,  the  boats  are  all  in,  and  everybody  is  preparing  •  UiaJ 

village  for  the  summer  excursions. 


SKETCH  OF  DA^CIEL  GARRISON  BRXNTON. 

Br  Dr.  CUARLE8  C  ABBOTT. 

A  FEW  years  prior  to  the  widely  spread  interest  in  Amnrli'an 
archaeology  that  is  now  taken,  there  was  published  in  PbU»> 
dolphia  a  small  duodecinj 
Notes  on  the  Floridian  I 

states  in  his  preface,  "  The  present  little  work  is  ti  i  nwxlt  j 

of  udd  hours  spent  in  the  study  of  the  history  .  .  ,  1  ■  in- 

sula of  Florida."    A  "  little "  book,  in  one  senw,  it  i»  t  •  •at 

from  it  in  all  others,  and  it  remains  to-dny  our  bt>  h* 

archaeology  of  that  wonderful  peninsula.    Th<' ul- 

ume,  but  twenty-two  years  old  at  the  time  >>  .  it| 

the  subject  of  the  present  skettdi— Daniel,  Q.a 

Dr.  Brinton  was  bom  May  13,  18.37,  at  '1 _ ..  otw 

County,  Pa.,  and  is  of  English  dtj-Hcent  on  both  the  pat«ma]  and 
maternal  side.     His  ancestor,  William  Bri  "ne  from 

shire,  where  the  family  had  lived  for  ma  -Uiona.     .: 

came  an  early  member  of  the  Society  of  '  and  emigratid 

to  tli<(  colony  of  P<-v  ill*  dcscendanta  have 

generally  continued  ti.  ..  ,jaakori«m. 

The  life-long  interest  which  he  has  taken  in  Ih*  ttody  of  tho 
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ints,  the  etone  axes,  and  the  fragments  of  pottery  which  marked 

e  presence  of  this  older  aud  mysterious  race.    The  study  of 

cCliutock's  Antiquarian  Researches,  a  now  almost  forgotten 

olumo,  fixed  and  expanded  this  taste.    The  work,  however,  to 

hich  he  attributes  beyond  all  others  a  formative  influence  on  his 

outhful  tastes  was  Humboldt's  Cosmos,  the  English  translation 

if  which  by  Colonel  Sabine  was  his  favorite  reading  at  the  age  of 

fifteen  and  sixteen.    The  poetic  hues  in  which  this  great  master 

kjiew  how  to  garb  the  dry  facts  of  science,  and  the  wonderful 

ill  with  which  he  developed  the  intimate  relationship  of  lower 

d  inorganic  existence  to  the  thoughts,  aspirations,  and  destiny 

of  man,  stimulate  the  imagination  with  the  force  of  a  great  epic 

Dr.  Briuton  graduated  at  Yale  College  in  1858,  and  studied 

edicine  in  the  Jefferson  Medical  College,  Philadelphia,  where 

e  took  the  degree  of  M.  D.  in  1800.    After  a  year,  spent  chiefly 

at  Paris  and  Heidelberg,  he  was  recalled  by  the  events  of  the  war 

and  entered  the  army  as  Surgeon  of  United  States  Volunteers. 

fter  serving  in  the  field  as  Medical  Director  of  the  Eleventh 

rmy  Corps,  ho  was  sent  to  Quiucy  and  Springfield,  HI.,  as  super- 

tendeut  of  hospitals,  where  he  remained  until  the  close  of  the 

ar.     In  1867  he  was  tendered  the  position  of  editor  of  the  Medi- 

.1  and  Surgical  Reporter  at  that  time  the  only  weekly  medical 

urual  in  Philadelphia.    This  position  he  held  uninterruptedly 

tU  1887. 

In  1884  he  was  appointed   Professor  of   Ethnology  at  the 
emy  of  Natural  Sciences,  Philadelphia,  and  in  1880   Pro- 
r  of  American  Liiiguistics  aud  Archseology  in  the  Univer- 
ty  of  Pennsylvania.    At  both  the  institutions  named  he  deliv- 
a  course  of  lectures  every  winter,  which  are  highly  appre- 
ijatod  by  the  public,  as  the  numbers  attending  them  attest.    His 
bject-matter,  being  both  ethnologic  and  archieologic,  necessa* 
ly  covers  an  enormous  field ;  but  Brinton  very  successfully  ex- 
cises the  faculty  of  conciseness,  yet  never  at  the  expense  of 
cidity. 

Dr.  Brinton 's  contributions  to  scientific  literature  began,  as 
ready  stated,  in  1859,  when  he  published  The  Floridian  Penin- 
la,  its  Literary  History,  Indian  Tribes,  and  Antiquities,  the  re- 
It  of  some  months'  travel  in  that  State.    His  next  work  of  im- 
rtance  was  The  M>'th8  of  the  New  World :  a  Treatise  on  the 
)Tnbolism  and  Mythology  of  the  Red  Race  of  America  (New 
ork,  1808;  second  edition,  1876).    Other  volumes  which  have 
•ppeared  from  his  pen  are  The  Religions  Sentiment,  its  Source 
d  Aim :  a  Contribution  to  the  Science  of  Religion  (New  York, 
C);  American  Hero  Myths:  a  Study  in  the  Native  Religions 
the  Western  Continent  (Philadelphia,  1882);   Essays  of   an 
lericanist  (Philadelphia,  1890);  Racea  aad.  ^ftQi^\ft%\'VK«i«i»sa 


838 


THE  POPULAR  SCIENCE  MONTBLT. 


on  the  Science  of  Ethnograpby  (New  York,  18fK)) ;  and  has  now 
in  press  a  work  entitled  The  American  Race ;  a  Linguistic  Classi- 
fication and  Ethnographic  Description  of  the  Native  Tribes  o( 
North  and  South  America.  It  is  the  first  attempt  ever  made  to 
classify  all  the  Indian  tribes  by  their  languages,  and  it  also  treata 
of  their  customs,  religions,  physical  traits,  arts,  antiquities,  and 
traditions.  The  work  comprises  the  results  of  several  yean  rf 
study  in  this  special  field. 

Of  the  ethnological  papers  by  Dr.  Brinton  the  Natiooal 
Legend  of  the  Chahta-Muskokee  Tribes,  Not«s  on  the  Codex 
Troano,  The  Lineal  Measures  of  the  Semi-civilized  Nations  of 
Mexico  and  Central  America,  On  the  Xinca  Indians  of  Goatenudi^ 
and  The  Books  of  Chilan  Balam,  are  specially  prominent,  as  are 
the  strictly  archaeological  papers,  such  as  The  Probable  Nation- 
ality of  the  Mound-buildei  a,  in  which  the  author  favors  the 
theoiy  that  the  mound-builders  of  the  Ohio  Valley  were  of  the 
same  race  as  the  Choctaws,  and  probably  their  ancestors ;  On  the 
Cuspidiforra  Petroglyphs,  or  Bird-track  Sculpture  of  Ohio;  and 
the  later  Review  of  the  Data  for  the  Prehistoric  Chronology  of 
America.  Dr.  Brinton  has  given  attention,  too,  to  folk-lore,  as  a 
subject  worthy  of  scientific  treatment,  and  published  The  Journey 
of  the  Soul,  a  comparative  study  of  Aztec,  Aryan,  and  Egyptian 
mythology,  and  also  The  Folk  Lore  of  Yucatan. 

This  goodly  list,  of  which  any  scientific  worker  might  well  be 
proud,  if  the  results  of  a  long  life,  by  no  means  covers  the  g^nnd 
of  Brinton's  scientific  and  literary  activity.  He  has  been  both 
publisher  and  editor  of  the  Library  of  Aboriginal  American  Lit- 
erature, of  which  eight  volumes  have  appeared,  six  of  which  are 
edited  by  Brinton.  The  titles,  given  in  order  of  their  publication, 
are:  The  Chronicles  of  the  Mayas,  The  Comedy-Ballet  of  Giie- 
guence.  The  Len&p^  and  their  Legends,  The  Annals  of  the  Cak- 
chiquels.  Ancient  Nahuatl  Poetry,  and  The  Rig  Veda  Americanus. 
These  works  are  all  of  unquestionable  merit,  notwithstanding 
they  have  been  subjected  to  considerable  advei-se  criticism.  This 
is  not  to  be  wondered  at,  as  works  of  this  character,  if  edited  in  a 
pronoimced  manner,  by  one  having  strong  opinions  that  are 
plainly  expressed,  are  sure  to  meet  with  some  opposition,  which 
reflects,  however,  nothing  upon  the  skill  with  which  they  are 
edited,  and  is,  we  hold,  a  pretty  certain  indication  of  their  value 
as  contributions  to  knowledge.  Were  further  testimony  to  this 
wanting,  it  is  shown  in  the  fact  that  this  series  obtained  for  its 
author  the  prize  medal  of  the  Soci^t^  Am^ricaine  de  France ;  this 
being  the  only  instance  in  which  it  has  been  decreed  10  an  Ameri- 
can writer. 

In  linguistics  Dr.  Brinton  has  published  during  the  past 
two  decades,  Grammar  of  the  Choctaw  Language,  by  Rev.  CjTUfi 
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Jyington,  edited  by  Brinton ;  Contributions  to  a  Grammar  of  the 
[iLskogoe  Language;  The  Ancient  Phonetic  Alphabet  of  Yuca- 
in,  describing  Lauda's  so-ialled  Maya  alphabet;  The  Arawack 
nguage  of  Guiana,  in  which  the  author  shows  that  the  nations 
)f  the  Bahamas  and  Antilles  at  the  discover}'  were  of  the  Ara-  ' 
rack  stock :  this  essay  contains  an  analysis  of  the  primitive  lan- 
Mge  of  Hayti  On  the  Language  of  the  Natchez,  wherein  the 
iter  identifies  the  language  of  the  Natchez  as  largely  a  dialect 
^f  the  Chahta-Muskokee  family ;  the  Names  of  the  Ovxls,  an  ex»- 
atical  study  of  the  Popol  Vuh,  or  national  book  of  the  Quiches  ' 
of  Guatemala ;  A  Grammar  of  the  Cakchiquel  Language  of  Gua- 
temala ;  American  Languages  and  why  we  should  stiidy  them ; 
The  Philosophic  Grammar  of  American  Languages,  as  set  forth  by 
'^ilhelm  von  Humboldt,  with  the  translation  of  an  unpublished 
lemoir  by  him,  on  the  American  verb;  On  Polysynthesis  and 
icorporation ;  Notes  on  the  Manque,  an  extinct  dialect  formerly 
ikeu  in  Nicaragua;  The  Taensa  Grammar  and  Dictionary,  in 
are  shown  the  fraudulent  claims  of  the  alleged  Taensa 
inguage,  introduced  by  Parisot ;  The  Study  of  the  Nahuatl  Lan- 
,The  Phonetic  Elemexits  in  the  Graphic  System  of  the 
ad  Mexicans;  The  Conception  of  Love  in  some  American 
iguages;  On  the  Ikonomatic  Method  of  Phonetic  Writing; 
1,  in  18tf9,  ass<X!iated  with  Rev,  Albert  Seqaqkind  Anthony  was 
sued  a  Lenapc^-Euglish  Dictionary,  based  \\\K)n  a  manuscript  of 
the  last  century,  preserved  in  the  Mora\'ian  chxirch  at  Bethle- 
hem, Pa. 

In  general  linguistics  he  has  contributed  several  papers  to  the 
Proceedings  of  the  American  Philosophical  Society  on  the  possi- 
bility of  an  international  scientific  tongue,  the  chief  arguments  in 
rhich  were  summed  up  in  a  pamphlet  publishetl  in  ISS'J  on  the 
lims  and  Traits  of  a  World-Language. 

In  the  great  conflict  between  scientific  thought  and  religious 
logma.  Dr.  Brinton  has  always  occupied  a  pronounced  position. 
lis  volume  on  the  Religious  Sentiment  begins  by  an  absolute  r«»- 
ction  of  the  supernatural  as  such,  and  explains  all  expressions 
religious  feeling  as  the  results  of  familiar  physical  and  mental 
iws.  These  opinions  he  further  emphanizod  in  an  address  on 
liordano  Bruno,  published  in  1890,  a  philosopher  to  whoso  the- 
ories he  ha<i  paid  considerable  attention  in  early  life. 

While  singularly  devoid  of  taste  or  faculty  for  music — which 

*y  f>erhaps  be  attributed  to  six  generations  of  Quaker  ancestry 

-Dr.  Brinton  has  always  cherished  an  ardent  love  of  poetry.    Ho 

Vice-President  of  and  a  frequent  contributor  to  the  Browning 

ciety  of  Pliiladelphia,  which  numbers  nearly  seven  hundred 

- ;  he  is  abo  a  frienrl  and  disciple  of  Wait  Wliitrntm,  and 

-iishod  an  essay  explaining  his  ecceivtxvc  '>i<5t?.\Si.ca!C\«tta^ 
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In  Xorember,  lSd9,  the  Aichieological  ^ 
TersitT  of  Pennsylvania  was  organized,  as 
liec^me  a  leadin)^  spirit  in  its  councils,  and ' 
infli:ence  materially  advanced  its  progresa 
mtueum  is  necessarily  slow  work,  and  to 
tmsilirected  energy ;  but  this  has  not  been 
taking  in  question.  Looking  upon  such  a  i 
proportion  to  its  collections  being  the  resnll 
gently  conducted,  Brinton  insisted,  from  tl 
such  means,  rather  than  by  the  purchase  c 
specimens,  should  the  work  be  carried  on. 
prevailed,  and  as  material  for  the  illnstn 
lectures,  the  university  now  possesses  hi 
which  every  available  fact  with  referenc 
known. 

Dr.  Brinton's  scientific  work  covers  so  b 
difficult  for  any  one  person  to  follow  him  ■ 
bat  if  it  be  a  safe  guide  to  accept  the  geni 
among  archseolog^ists,  ethnologists,  and  thoi 
lore,  he  has  touched  upon  no  subject  wi 
thereon,  and  to-day,  still  young  in  years 
mind  and  body,  is  preparing  for  further  1 
ence  and  American  letters  may  be  proud 
his  position,  both  as  a  scientist  and  a  \\i 
tain  one. 

Besides  the  two  positions  that  he  hole 
which  reference  has  been  made.  Dr.  Brintc 
American  Folk-lore  Society  and  of  the  2i 
qnarian  Society  of  Philadelphia ;  member  c 
Societies  of  Berlin,  and  Vienna,  and  of  the 
ties  of  Paris  and  Florence ;  of  the  Royal  S 
Copenhagen;  the  Royal  Academy  of  Hii 
American  Philosophical  Society,  the  Amei 
ciety,  etc.      

Toe  aborizinal  race  of  Tsiimaiiia.  of  which  onlr  ■ 
ffee  be  really  of  pure  blood,  which  is  dunbted — was  on 
coi;1iD<ie<l  down  to  oar  own  times  at  a  degree  of  calti 
tljv;  pilscolitliie  flint-workers.  The  making  of  rude  81 
ket«  were  almost  the  only  arts  they  possessed.  Thej 
drill ;  for  ornamfnts  they  had  strinps  of  shell ;  and  1 
aod  the  vwldy.  Their  hiits  were  slislit,  and  they  h."»d  b 
Dr.  Tvlor  says  that  tlieir  life  may  fri»e  some  ideo  of  th 
prebistoric  tribes  of  the  Old  World,  except  that  they  hi 
other)  and  no  large  animals,  and  were  in  some  arts  n 
information  rcsfiectiDg  these  people  has  been  coUecte 
hia  book  upon  them. 
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rOCB'S  CONSXT3lPTlO}f-CVRE. 

THE  very  great  im])orUDce  of  the 
»abject  ill  tlie  cDro  uf  cuusump- 
on,  the  eaornious  extent  of  the  mal- 
9;  and  its  great  fatality,  would  natu- 
1U7  be  the  moans  of  attracting  nnivcrs- 
al  attcDtioD  to  any  rc-mody  wliirh  was 
ppowd   to    poaseai   curative    powers 
rer  it.    To  one  who  ia  fumiiiur  with 
be  writings  of  Koch  on  this  sul^eut  it 
not  be  said  that  ho  is  not  properly  ^ 
I  bo  held  rcspoasible  for  the  exagger- 
ideaa  which  have  heeu  received  of 
•ffloaoy  of  the  now  agent;  nor,  in- 
deed, are  any  of  tho  nunieroas  acieotifio 
son  who  have  carefully  oliservcd  its  ef- 
ct«  Id  dtlferoot  conntric&     But  many 
•ionary  persona  in  the  medical   pru- 
sion,  Bud  many  not  in  it,  becamu  iro- 
early   with  the  ini[>ro!t)iion  that 
are  had  at  lout  boon  found  a  uionna  of 
forking  miracleii.    Moreover,  a  few  de- 
Ding  and  angcrupulous  doctors  intcn- 
Dnally  aided,  to  a  slight  extont,  in  tho 
Dpogation  of  this  idea ;  but  probably 
most  generally  opcrativo  cause  of  | 
exaggerated  notions  that  have  ob-  I 
nod  with  KV,wn\  to  tho  putency  of  tho 
new  remedy  hes  in  the  popular  inclino- 
an  toward  a  belief  in  tiie  supemnturoL 
Boplo  who  wish  to  be  deceived  often 
by  anintentionally  eudoavoriug  to 
ceive  tbeuMelves. 

That  tho  pnblio  should  derive  an 
laa  of  the  potency  fur  good  of  this 
nedy  far  beyond  wliat  Koch  has  ever 
limed  for  it,  or  what  any  experience 
tb  It  would  warrant,  is  not  snrpris- 
•ncli  hns  often  been  the  case  be- 
with  new  and  relatively  untried 
remedies.  Not  only  the  public,  bnt  the 
actorij,  are  oltcn  deceived  liy  tlio  her- 
ling  of  new  cures.  It  is  but  a  ftiw 
ainca  the  benzoate  of  soda  wns 
tbUabed  by  reputable  physicians  in 
high  places  in  Anstrin  ax  a  means  of 
caring  cun»uraption.  Medical  literature 
lc«m«d  with  accounts  of  Its  powers  for 


a  few  months,  and  then  it  sank  rapidly 
into  oblivion.  A  few  years  later  tboro 
came  to  us  from  the  Riviera  most  stait- 
ling  accounts  of  cores  of  consumption 
and  various  other  pulmonary  diseases 
by  means  uf  the  introduction  into  the 
blood  of  sulphureted  hydrogen  dissolved 
in  carbonic  acid.  These  accounts  were 
most  circumstantial,  and  tho  truth  of 
them  was  vouched  for  by  several  men 
of  good  standing  in  the  medical  profea- 
sioo.  So  brilliant  were  the  results 
claimed  that  tho  method  of  treatment 
soon  became  common,  Many  doctors 
tried  it  in  many  cities,  and  after  a  fluctn- 
Bting  existence  of  a  few  montlis  the 
Bergeon  treatment,  as  it  was  called, 
quietly  died  and  was  decently  interred 
among  many  other  thorujientio  proced- 
area  that  had  uucu  had  their  day.  Some 
years  ago  tiio  world  was  startled  by  the 
asscrtioD  that  in  South  America  a  cure  for 
cancer  hod  been  found  in  the  burk  of  a 
climbing  plant  culled  eondurange.  The 
sensation  created  by  this  onnouncement 
is  remembered  by  many  doctors  who  are 
still  young.  It  was  tried  in  that  year 
hero  and  in  vsrious  European  capitals, 
and  was  (li^carded  aa  inert  and  useleaa. 
Condnrango  was  then  supposed  to  be 
dead  aa  a  therapeutic  agent  hcyond  all 
possibility  of  revival,  when  suddenly  the 
serenity  of  tho  medical  world  was  again 
rudely  shocked  by  n  publicaiion  which 
emanated  from  tho  Profcsjior  of  Medi- 
cine in  the  Fniversity  of  Heidelberg, 
two  years  later,  in  which  ho  reported 
the  cnre  of  a  cancer  of  tho  storanch  by 
the  use  of  this  drug.  Since  then  evi- 
dence baa  accnmnluted  to  show  that 
condurango  does  seem  to  po8tie«8  a  cura- 
tive power  in  some  forms  of  cancer 
of  tho  stomach ;  hnt  it  is  known  to 
be  inert  as  regards  cnncer  elsewhere. 
It  would  bo  ea-oy  to  adduce  evidence  hi 
foTor  of  tho  importance  of  receiving 
encomiums  upon  now  and  marroloBS 
euros  with  the  utmost  caution. 
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cironnutences  that  it  is  ca- 

l]iikble  of  illiMiidiMtiiig  tubercle  in  otLer 

[part'),     ric  al»n  shonrs  that  it  ia  capable 

I  of  causing  intenite  congesUoD  and  biem- 

|Orrbnge.    Virchow  is  not  the  only  critic 

Df  Koch's  melhoO,  though  he  !h  the  uioat 

proniincut  one.     Others  in  lierlin  uud 

tlaewhere  hare  related  oaDOS  in  which 

lie  disease  extended  while  the  patients 

[were  under  treatment. 

Xo  one  who  has  tried  it  carefnlly  at 
[•11  questions  it*  powers;  but  the  most 
Dm  potent  observers  agree  that  its  gener- 
IaI  or  indiscriminate  employment  would 
jbe  mo«t  unsafe.     Furthermorts  compe- 
|t«nt  observers  hero  have  concluded  that, 
•▼en  though  the  cases  be  selected  ever 
[•o  oarefally,  if  the  dose  of  the  fluid  be 
I  Dot  most  accurately  adjusted  to  the  con- 
dition of  each  individual  case,  serions 
[general  diitorbances  may  be  caused  and 
i  changes  at  the  site  of  the  diseased 
I  nmy  be  so  marked  as  to  produce 
dangerous  results.      These   results  are 
among  those  described  by  Virchow  as 
Ldue  to  the  sudden  dislodgment  of   tn- 
Iberoalar  masses   in  the  lungs  of  such 
largo  size  that  thoy  can  nut  be  coughed 
op.  and  their  falling  into  more  depend- 
^eut  places  in  the  lungs  and  becoming 
lg«d  th«ro  and  giving  rise  to  new  in- 
'  fection  which  may  develop  rapidly. 

On  the  whole,  it  seems  fair  to  any 
I  that  beloro  conclusive  results  can  be  ob- 
^toincd  in  the  treatment  of  so  chronio  a 
I  consumption  time  must  elapse 
Inie  measured  by  months  or  years — 
efure  the  present  method  can  be  said 
\ct  hare  been  thoroughly  tried  iind  as- 
■igncd  to  ita  definite  place  in  the  thera- 
peatic  orummc-ntarium.  It  may  be  a  boon 
|to  mankind  in  comparison  with  which 
ccinnlion  is  a  trifle;  and  it  may  yet 
I  relegated  to  the  dimly  lighted  region 
»l»we  rest  many  once  promising  meth- 
mIh  whoso  d.iy  is  long  ginou  forgotten. 
I^eannhile  the  treatment  of  coii!«imip- 
|tioo  l<  by  no  means  hopeles.'*  without 
Cocb'a  fluid.     Exactly  the  kind  of  eases 
that  are  doubtless  often  capable  of  he- 
wing bvncilted  by  it  have  long  sinco  been 


known  to  be  greatly  improved  and  often 
cured  by  hygienic  and  dietetic  trent- 
mcDt.  It  is  within  the  experience  of 
the  writer  that  several  euoh  cases  hav« 
been  permanently  cured  at  the  Saranao 
sanitarium  in  the  Adiroudacks  when 
tbey  seemed  to  be  gravely  ill  and  after 
they  had  developed  some  of  the  symp- 
toms which  ore  usually  regarded  as 
most  alarming.  Many  other  equally 
good  resorts  are  to  be  found  in  elevated 
regions  in  diflferent  parts  of  the  coantry. 
Many  case«  that  are  not  permanently 
cured  in  these  mountainous  regions  are 
greatly  improved,  so  that  life  may  be 
indefinitely  prolonged  if  one  is  willing 
to  make  his  home  considerably  above 
sea  level  It  is  a  matter  of  common  ex- 
perience to  every  pathologist  to  find  io 
the  bodies  of  people  who  die  from  wide- 
ly different  causes,  often  in  those  who 
die  from  surgical  injnrie«  or  ai-cidcnta, 
perfectly  unmistakable  evidence  of  con- 
sumption. Old  tubercular  deposits  in 
the  upper  parts  of  the  lungs  are  exceed- 
ingly common  in  people  who  ceased  to 
oough  or  present  other  symptoms  of  th« 
disease  years  before  they  died.  In  many 
of  these  cases  no  especial  care  could 
have  been  taken,  certainly  no  system- 
atic and  intelligent  treatment  could 
have  been  followed,  for  these  patientg 
die  in  hospitals  after  long  lives  of  toil, 
privation,  hanlship,  or  excesses.  Thus 
not  only  is  the  disease  often  curable  hy 
care,  as  we  have  said,  bat  it  often  geta 
well  wholly  without  care  and  even  with- 
out proper  food  and  shelter.  In  the  ab- 
sence of  positive  proofs  of  the  general 
efficacy  and  safety  of  the  new  treat- 
ment, and  in  view  of  the  foot  that  if  is 
still  accessible  to  but  very  few  of  oor 
con?umptiTo^  those  who  are  threatened 
with  consumption  or  who  are  actually 
suffering  from  it  should  not  allow  their 
hopes  of  relief  by  the  new  core  to  takft  i 
the  place  of  those  hygienic  roeasurec^ 
whioh.  if  rightly  applied,  may  serve  toi 
ward  off  many  of  the  most  serioM' 
aymptoinj  of  consumption,  and  some- 
titucA  evitu  to  cntfe  VV«  ^vwiasA, 
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tKTKLLXCnAL  USSSTT. 
Tds  recent  proooootioa  of  the  Rev. 
nowiird  MacQucary  for  heresy  has 
brought  out  in  a  striking  miinner  the 
tact  that  the  8yiii|iiiXh)eii  of  the  public 
in  a  cose  ut  thii  kiuJ  aro,  us  a  rule, 
BtroDgljr  with  tUu  (IvfoDiliint — with  the 
man  who  is  striving  to  obt«in  recugni- 
tioa  for  intellectual  rights  m  against  ar- 
bitrarily imposed  dogma*.  We  do  not 
My  that  the  pru9«cuture  in  such  a  case 
arc  to  l>ti  blamvd.  Th«ir  niutivca  may 
be,  and  doubtless  in  general  arc,  of  the 
purest,  and  their  logical  position  may  be 
very  strong.  Still,  they  tabor  under  the 
disod  vantage  of  adauoi»ierlng  and  alriv- 
ing  to  eut'urce  a  system  In  which  au- 
thority takes  the  place  which,  in  other 
fields  of  thought,  is  only  uuignod  to 
proved  and  still  provable  results  of  in- 
vestigation. Long  ogo  men  were  led  to 
think  and  beliovo  so  and  «o ;  no  other- 
wL«e  must  they  think  and  believe  to- 
day. Such  is  the  principle  that  gov- 
erns adh«8ion  to  theological  standards 
— a  principle  that  has  hiul  its  uses  io 
past  times  by  giving  stability  to  insti- 
tationa  under  which  the  forces  of  so- 
ciety were  being  organized  and  the 
sympathies  of  men  developed.  Mani- 
festly, however,  this  principle  is  becom- 
ing more  and  monei  out  of  harmony 
with  the  spirit  of  the  age.  Men  now 
know  that,  apart  from  constant — not  r»- 
•Mertion,  but — reveriflcation,  the  opin- 
ions of  their  ancestors  are  not  to  be  de- 
pended on  for  guidance;  and  tiiey  do 
not  :iee  why  this  should  not  npply  as 
in  nob  in  the  theological  region  as  in  any 
other.  The  creeds  may  be  all  true,  and 
it  U  certainly  no  part  of  our  business  to 
say  they  «r*  nut;  only  in  these  days  it 
is  almoAi  '  '  men 

not  to  hi'  veri- 

fication OS  their  nature  and  allrged 
ovidi-nccs  ulmit  of.  Sut^eotive  impre»- 
■ions,  we  all  know,  are  Just  as  liabla 
to  error  as  objective  onM ;  and  beoaosa 
a  man,  m«n»  rentnriei  ago,  held  that 
l  a  sax>«rnaturul  rumma- 
M  not  tcc\  aXMoVvkVA.""  «t- 
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bjeet  of  socialinn,  lint  tilstaricallj.  thra 

WoiHf,  iinJ  tootiT  constnictirely.      From 

■I  to  lul  be  bold*  the  ■tu-ntion  of  the 

tender  by  the  rl^r  of  hi*  >tvlr  and  his  own 

Direst  Intrmi  in  the  important  qucations 

The  thorough  iiiiiiarlialitj  of  bis 

also  outD|>ola  adminitioD.    The  ob- 

thu  »H  before  hiiofclf  Is  to  diacover 

'  wliat  point!  the  present  coniititution  of 

4ttj  it  faultj,  and  irliat  promise  of  better 

ng*  the  different  nocialist  programmes  now 

Core  the  world  contaia     Considering  that 

I  it  an  exponent  of  what  is  so  often  spoken 

'  as  '■  the  dismal  science,"  the  energy  with 

lioh  he  arraigns  the  vices  of  the  existing 

lal  order  and  the  ^rmpalhy  he  exprcMes 

the   unhappy  Tictims  of   an  excesaivo 

npelition  may  appear  surprising ;  but  the 

is,  timt  political  economy  to-day  Ls  not 

oontcnl  with  recording  facts  and  indicaiin<r 

Jht  laws  of  which  these  facts  Be«n  to  be  the 

^■|m«slOD  and  proof,  but  aims  at  showing 

^nMt  otight  to  be  aa  well  as  what  is.     It  no 

kmger  conflnos  itself  to  the  question,  Dow  is 

t  natinmm  of  wealth  to  be  produced  ?  or, 

hat  motives  sway  men  in  the  pursuit  of 

•Itli  f     It  inquires  into  the  general  con- 

of    locial  well-being  ;    it  wants   to 

l>w  bow  far  it  may  be  possible  to  check 

M  reign  of  universal  cupidity  on  whioh  the 

econoadsis  seemed  to  count  aa  an  un- 

erablo  atllttido  of  the  human  mind ;  and 

It  aski  acarchtng  questions  aa  to  the  nature 

Mid   requirements  of  justice   between  man 

and  man.     The  one  thing  to  dread  in  con- 

I  with  this  new  departure  of  political 

ny  is  a   possible  lapsing  into   senti- 

■aialism     The  wider  the  scope  it  allowa 

tocif  the  more  rigorously  should  it  adhere 

tQ  atrict  scientific  mctho<l.    Thcrp  is  nothing 

weakly  acntimcntal  in  the  lone  of  Mr.  Gr«- 

ham't  hook,  and  yet  it  hardly  appears  to  us 

at  he  has  giren  due  recognition  to  some 

ihe  severer  aspects  of  the  problem  with 

cb  be  is  grappling.     "  Man's  Inhumanity 

"  as  He  all  know,  luis  been  a  dark 

in  past   history ;  but  Is  it  not  the 

'  that  Nature  Itself,  in  the  production  of 

individuals — imperfect   from  the 

dint  of  view,  and  taking  into  account 

Bt  development  of  cirillntlon — is 

•  respontiible  for  a  large,  if  not  the 

T,  p«rt  of  the  troubles  with  which  we 

I  ooBtcadlng  to-day  f    Every  one  in  the 


least  familiar  with  the  doctrine  of  natural 
selection  knows  that  if  different  species  are 
kept  up  to  a  certain  standard  of  elSriency, 
it  is  due  to  the  disappearance  in  the  strug- 
gle for  life  of  the  more  poorly  endowed  ill- 
dividuals  that  come  into  existence  Among 
mankind,  if  even  the  mo4t  poorly  endowed 
perishes  from  want,  our  whole  eirilizatioD  Is 
considered  to  be  disgraced.  This  is  a  point 
which  certainly  requires  very  careful  con- 
sideration, not  only  in  connection  with  the 
criticism  of  existing  inslitutious,  but  also 
in  connection  with  any  plans  which  may  be 
formed  for  the  improvement  of  our  social 
organization.  There  is  no  use  in  trying  to 
fight  against  Nature ;  the  only  thing  to  do, 
when  we  clearly  recognize  the  incidence  of 
a  natural  law,  is  to  sec  how  we  can  best  con- 
vert It  to  our  lues  or  turn  aside  any  injury 
it  may  threiitcn  to  our  interests.  Thus,  hav- 
ing recognized  the  fact  that,  by  the  opera- 
tion of  the  simple  law  of  variation,  Katntv 
frill  produee  imperfect  individuals,  iil-adapl- 
ed  to  their  environment  and  destined  in  all 
probability  to  be  a  drag  on  the  society  in 
which  they  have  a  place,  the  question  arisea 
how  to  deal  with  them ;  and  thai  question 
ought  to  be  very  fairly  and  fully  met. 

nut,  supposing  even  that  all  Individuals 
produo'd  were  6f  average  quality,  how  doo 
the  law  uf  population  bffir  upon  the  sodal 
question  ?  How  far  are  our  social  trouble! 
the  result  of  an  undue  rale  of  Increase  In 
population  ?  It  is  true  that  there  are  large 
traota  of  the  earth  yet  unoccupied,  but  the 
p»f  merlia  of  mankind  coants  for  something ; 
and  it  does  not  follow  beraose  there  Is 
still  room  for  settlement  that  any  given  rate 
of  Increase  might  not  be  in  excess  of  the 
available  means  for  spn<ading  populatioa 
over  the  face  of  the  earth.  In  early  ages 
tril)ee  used  to  swann  very  much  Uke  bee*} 
but  in  those  lUys  men  were  not  particular 
where  they  found  their  new  abodes,  or  whom 
tliey  disposaesacd,  or  otherwise  disposed  of, 
Id  doing  !0. 

Looked  at  from  certain  points  of  view, 
competition  seems  a  terrible  thing;  but  la 
there  any  certainty  that  the  world  could  do 
without  it  ?  The  sucoesaful  and  the  less  roo- 
oeetful  cr  un9acoe88^ll  alike  are  impelled 
by  it  to  exertion;  il  keeps  the  world  at 
work,  and  so  far  helps  to  make  the  world 
ha(ipy.  VThaX  wtxiX^  cnmib  tiom  »».1  tnk***^ 
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KUxatlon  of  the  Uw  that  force*  ns  all  to 
keep  our  faculties  in  exercise  it  would  be 
difficult  to  say  ;  but,  taking  into  account 
what  we  know  of  aTeragc  human  nature,  we 
can  bardl;  predict  that  the  effect  would  be 
good.  It  is  eon;  to  6nd  fault  with  Nature, 
but  not  'o  cai>y  to  put  ber  aside  and  do  the 
work  that  she  is  doing.  There  are  few  in- 
telligent mm  who  do  not  recognize  what 
an  advantage  it  is  to  them  to  be,  in  man; 
things,  under  the  law  of  necessity ;  and  prob- 
ably also  there  are  few  who  hare  much  rea- 
son to  pride  thcmselres  on  what  they  have 
done  wholly  apart  from  any  such  pressure. 
When  a  man  may  either  do  a  thing  requir- 
ing effort  or  leave  it  undone,  the  chances 
that  he  will  do  it  are  not  overwhelmingly 
great. 

Xr.  Graham  criticises  very  effectively  the 
wilder  suggestions  of  socialistic  writers,  but 
he  does  not  hesitate  to  express  his  opinion 
that  a  certain  infusion  into  legislation  and 
government  of  the  socialistic  spirit  and  of 
socialistic  methods  is  a  present  necessity. 
"  The  state,"  he  says,  "  has  great  power : 
through  its  laws  and  institutions  it  can  affect 
the  relations  of  classes.  It  can  temper  great 
ine<]uaUty.  It  can  mitigate  poverty.  It  can 
check  the  strong  oppressor.  It  can  protect 
the  poor,  their  health,  their  lives,  their  prop- 
erty. Many  of  these  things  it  has  already 
done  to  some  extent,  and  it  has  shown  an 
Inoreosing  tendency,  within  the  past  forty 
yean,  to  interfere  in  order  to  protect  the 
feeble  workers  and  to  restrain  unscrupulous 
employers.  ...  Its  duty  is  more  than  the 
protection  of  life  and  property.  It  has  to 
make  just  and  beneficial  laws  respecting 
property.  It  is  its  duty  to  enforce  contracts ; 
but  it  may  also  be  its  duty  to  narrow  the 
sphere  of  contracts  in  certain  cases  where 
the  contracts  can  not  really  be  free."  lie 
draws  a  fearful  picture  of  what  would  have 
happened  in  England  hsd  it  not  been  for 
the  interference  of  the  state  in  the  passing 
of  factory  laws  and  other  similar  acts.  "  We 
should  hare  had  a  proletariat  of  servile 
workers,  de|;rsded  In  physique,  in  mind,  in 
morals ;  mothers  working  in  mines  and  fac 
tories,  their  sickly  children  dying  withoot  a 
mother's  care,  or  surviving  with  enfeebled 
frames ;  other  children  ignorant  and  lawlc-Mi, 
worked  to  death  or  growing  up  savages ;  the 
whole  laboring  population  turned  Into  mere 


human  plant  and  instniments  to  make  lbs 
fortune.*  of  masters,  coostuitly  becoming 
more  insolent  and  inhuman  from  bnpuniir. 
We  should  have  hod  the  slave  gang*  of  the 
Roman  Republic  repeated,  only  that  the 
slaves  would  have  been  the  countrTmen  of 
their  masters,  neither  conquered  in  banle 
nor  bom  in  sUvcry."  This  is  stmog  Ua- 
guage,  and  to  some  the  conclusion  may  a|>. 
pear  somewhat  too  dogmatically  stated. 
Some  such  idea,  we  think,  must  hare  oc- 
curred to  the  writer  himself,  for  he  *'«««»«>f 
to  add,  "  That  is  a  deducible  ccinseq—ss, 
had  the  system  continued  in  its  strietD 
and  the  hands  submitted."  It  is  worth  re- 
calling that  so  judicious  and  philanthnfio 
a  roan  as  the  late  John  Bright  was  of  opfe- 
Ion  that  the  factory  laws  bad  dofie  oars 
harm  than  good.  Prof.  Graham's  book  Is 
one  that  ought  to  be  widely  read,  as  we  are 
persuaded  that,  whether  the  writei'*  on 
conclusiuDS  are  accepted  or  not.  his  oaa<Sd 
and  able  dbcusslon  of  the  various  questitna 
comprised  under  the  general  head  of  "S^ 
cialism  "  can  not  fail  to  be  helpful  and  b«i» 
ficiaL 

TBI  DBATEit  CATxLoaciE  Or  SriiiAK  Grac- 
TBA.  Photographed  with  the  Eight-inch 
Bachc  Telescope  as  a  Pan  of  the  Henrv 
Draper  Memorial.  Astronomical  Ob- 
servatory of  Harvard  College,  Enwias 
C.  PiCKERixc,  Director.     Pp.  888. 

This  volume  contains  a  catalogue  of  Hm 
photographic  spectra  of  10,861  stars,  neatly 
all  of  them  north  of  25°  south  decUnation. 
Six  hundred  and  thirty-three  photngmpbk 
plates  are  discussed  and  28,2A<>  speein 
measured.  Exposnrea  of  about  fire  n 
utea  were  generally  used  for  equatorial  stan^ 
and  somewhat  longer  exposure?  for  northna. 
stars.  Photographic  plates  eight  inches  bj 
ten  were  employed ;  and  at  each  exposut 
the  spectra  were  obtained  of  all  the  St 
of  sufficient  brightness  in  a  region  of  10' 
square.  All  stars  brighter  than  the  wvtath 
magnitude  would  generally  give  images  of 
sufficient  intensity  to  be  measured,  onleai 
they  were  of  a  reddish  color.  Many  ctait 
of  the  eighth  magnitude  or  fainter  appeant 
on  the  plates  with  sufficient  distinctneas  tt 
be  included.  The  total  number  of  speOn 
on  a  single  pUte  sometimes  exceeded  O 
hundred.  The  plan  of  work  was  toeb  Ikst 
the  entire  sky  north  of  29*  S.  was  oonx' 
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Iwlee  in  the  flrat  cycle  of  photographs.    Tho 

llale«  oirerlapp«d,  »o  that  a  ppeccrum  which 

ppearcd  near  the  comer  of  one  plate  would 

ppcar   near  the   center  of   another.     The 

rork  was  then  repeated  hj  ■  second  similar 

ycle  of  pUlea.    Eadi  ator  ihould,  in  gen- 

~en1,  appear  on  four  plates.     Owing  to  the 

OTcrlnpping  of  the  regions  and  the  rcpeti- 

on  of  plates  which  were  not  aatl^factory, 

.  number  ia  greatlj  incrcoaod  for  many 

of  the  Stan.     The  faintest  itars  appear  on 

only  one  plnte.     In  this  case  a  accood  iudc- 

pendeot  mcoimre  wsa  always  mnde.    Eight 

photographs   of    aa    many   stars   arc 

Attn  in   tho   frontispiece  to   the   volume. 

But  the  general  appearance  of  a  cufit  of  a 

bbotograph  varies  no  much  with  clinngi's  in 

•xposure  and  devolupnient  that  it  is  dilTicviIt 

I  convey  an  idea  of  the  original  negative  by 

■  paper  print. 

Somas  wii  SciaKol  Teacbiso.  No.  VlII, 
liiiKCTA.  By  .\Lrui:LH  IIvatt  and  J.  M. 
Abur.  DoiittiU :  D.  C.  Ucath  &  Co.,  I'ub- 
lUben.     IHUO. 

TuK  teachers  are  again  under  obligntloni 
to  Prof.  Hyatt  and  a\»o  tohi^  coadjutor  Miso 
Arms  for  the  admirable  Guide  which  is  now 
before  un.  One  follows  a  path  laid  out  by 
bU  distinguished  naturnlist  sure  that  he 
ill  have  no  pitfall  In  the  way.  Ue  does 
Ql  start  on  a  road  that  is  just  six  weeks 
ong,  but  finds  a  brood  avenue,  with  here 
■od  there  places  where  he  can  use  his  own 
awen  of  observation  and  perhaps  find  a 
rter  cut.  As  stated  in  tho  preface,  the 
uldv  isaaeriea  of  replies  to  questions  which 
Inre  arisen  in  the  minds  of  its  authors  wliilc 
IMcblog.  "  Teacher  and  scholars  should  rco- 
ognise  that  science  is  inflniie,  and  demands 
from  all  its  votaries  a  modest  acknowledg- 
ment of  this  fart.  Tbey  should  work  more 
•s  companions  learning  from  cacli  other's 
obterrations,  and  less  as  teacher  and  pupils, 
than  in  those  studies  wlilch  can  be  taught 
(from  written  treatises."  Tho  Guide  Is  tllus. 
ated  by  223  figures,  derived  from  the 
sources  or  drawn  from  originals, 
pNSeota  the  latent  knowledge  concern- 
the  structure  and  cl»i!«ificaiion  of  In- 
To  an  old-time  entomologist  it  will 
seem  odd  to  find  other  gioups  raised  to  the 
dignity  of  the  seven  well-known  orders,  for 
'  w*  have  to  face  sixteen  orders.  This, 
all,  simplifies   the  work  of  aiulysiA. 


A  unique  diagrammatical  plate,  showing  the 
probable  origin  of  the  dilTcrcnt  orilers  and 
their  relation  to  each  other ;  a  synopsis  of 
the  coutcnu;  a  list  of  Ictten  and  signs 
which  arc  uniform  throughout  the  book ; 
and  an  exhaustive  Index  at  the  end  com- 
bine to  moke  the  work  an  indispensable 
guide  to  the  study  of  InsectA. 

QlORIIt  EDCCATIOit  OF  Wonis  w  EntoTt 
By  Uxlexk  Lanoi;, of  licrlin.  Translated 
and  accomponied  by  Comparative  Stiitis- 
ties  by  L.  R.  Ktaini,  Ph.  D.  Inter- 
national Education  Scries.  Edited  by 
W.  T.  IIarbis,  IX.  D.  New  York;  D. 
Appleton  &  Co.    Pp.  36  + 186.    Price,  |1. 

In  this  work,  those  Interested  tn  the 
higher  education  of  women  (and  wbo  out  of 
Germany  arc  not  ?)  will  find  a  most  rational 
treatment  of  the  subject. 

In  the  odltor's  preface  attention  is  rnlli'd 
to  the  changed  condition  of  women  by  the 
advent  of  labor-saving  mochiner)-,  which  has 
taken  the  old  hand-lubor  from  thousands. 
Multitudes  wlio  wer«  formerly  occupied  are 
strauilcd  for  want  of  something  to  do.  The 
incompetent  become  pau|)cr».  This  condi- 
tion pretscs  harder  upon  the  women,  and 
avpnues  of  rough  industry  whh-h  are  closed 
against  them  drive  them  to  immoral  lives. 
It  is  believed,  and  with  good  reason,  that,  if 
every  avenue  of  work  was  opened  equally  to 
women,  diS'erent  results  would  follow. 

Tlie  figures  given  by  Dr.  Elemm  show 
that  the  question  of  the  higher  education  of 
women  is  no  longer  a  problem  In  this  coun- 
try, and  England  is  fast  following  our  exam- 
ple. In  other  European  countries,  notably 
in  Prussia,  the  case  is  far  different,  and  in 
the  one  occupation  for  which  women  ara 
eminently  fitted,  that  of  teachers,  not  more 
than  ten  per  cent  are  found  in  this  field, 
as  compared  with  the  ITnitcd  States,  where 
itixty-lhn^e  per  cent  of  the  entire  number  of 
teaeherB  are  women ;  taking  the  cities  of  the 
Cnited  States  alone,  over  ninety  per  cent  ara 
women.  Kow,  cither  one  of  two  things  is  to 
be  noted  from  these  figures— either  wc  are 
committing  a  colossal  blunder  or  the  Ocr^ 
mans  are. 

Uiss  Lange  says :  "  The  BngK»h  teacher 
and  principal  enjoys  unqu«iioned  authority, 
externally  and  internally.  In  Gcrmou  pub- 
lic girls'  schools  the  older  students  know,  or 
instlnctireljr  led,  that  the  education  of  tbe 
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ioftfac  Cut  tint  >a  dcvmlioD  of  the 
pwph   H  anlj  p<iMitil«  bf  Boai  of 
dcTBliaa  of  its  ■omoi.    Tb«  aoliaB  «( 
iStelo  Cani  aad  maiaua  lyMnaa 
I  adopted  wilkM«dd»r.  *0w 
Inr  baaool  aa  weUaa  aaocial  tad  politi- 
cal ka '— (bM  bo  picadad  for  i^  ia  ISSO, 
of  Deptita    >i»  eoo. 
I  Aa  fgtan  aal  aeeaii^  of  ItaDea,far 
depcada  the  pcatoeaaar 
daeay  of  Ike  nalioiu.' " 

la  Portugal  "  tlie  qncatioa  of  establiab- 
iag  apacial  ^ria*  Ireeoms  ia  bong  a^talcd ; 
baa  fa«aa  going  oo 
;  tliia,  aad  the  dcaire  of  maoy  Port- 
ia tlkat  '  their  Udiea  may  remain  in 
fnlura  ai   ciiarmiagiy  amiable  and  foolish 
ciliUlm  a<  ttiej  lia*e  been  dnee  Adam'c 
I  Kohl  >peaka  ia  faia  Fed- 
i^ogjr  for  ffigber  SdiooU  of  the  abaofade 
dtj  to  pant  the  fonale  aex  a  thoroogh 
edftinn,  and  ears  the  mother  needs  it  for 
the  aake  of  her  iiunilT,  the  unmarried  woman 
for  her  own  uke." 

One  forcible  argnment  which  ia  aoit  urged 
b.T  Hiaa  Lange  comca  to  one  when  he  realiaea 
how  much  work  ia  done  bj  women  in  the 
poatoffice,  telegraph,  and  other  public  de- 
paitaents  in  England,  or,  if  he  cbaDc«a  to 
paaa  the  Treasorr  and  other  departments  in 
Washington  at  the  luion  boar,  and  ceea  the 
throninnir  tbouaands  of  women  poor  out 
from  th(>se  buildin^rs.  he  feels  that,  in  case 
of  war,  bardlT  a  man  would  be  neeiled  at 
home  to  carrr  on  the  minute  details  of  office 
work.  The  Landwehr  and  the  Landstnrm 
could  march  out  to  a  man,  and  not  a  wheel  of 
gOTcnmient  machineij  would  be  checked  in 


Ba>iuaa.     New  Toric :   D.  App^M 
GOL    P^MS.    Price,  tl-M. 

Tnalaiyaf  the  Bible^iIawbtaUiil 
twiTwiaetoay  ckapter.     A  ao<hcr  b  Wi 
tagla*,  cadMfisaaed  by  the  icfaaal  of  k 
•awtoaceept  eertafaa  doetriaaa  aa  the; 
beU    b^  the 
ttpaOj  aaba 

vHh  other  inthera  aboot  the 
inatiBctfea  of  their  c^dccn.  The  cod  i 
the  coosoltation  waa  the  flwaliia  af 
claaa  to  atudy  the  Bible,  not  with 
to  apconlation,  bat  to  flod  tJie  tntk 
it ;  *at  what  there  Blight  be  tS.  CUti 
iaBS,  or  LatberaaiatB,  or  »^  lliiiB, 
CWliioliciam,  or  CnivwaaUaB,  h«t  vte  i 
Seiiptoi*;  not  what  omb  aay  Setiptara 
aod  meaaa,  but  what  ScHptnre  Haelf  ■ 
and  tKj%,  "  The  claaa,  aa  it  grew, 
masnbeia  of  the  f amiliea  vl  the  CkUael, 
CoBgraaamen,  diplomata,  -rTfutifif  asd  fl 
erary  men,  ete,,  sad  pasawM  of  a  great  vi 
riety  of  aliadea  of  beHeC  The  daa* 
fliat  intended  to  be  eonreraatiooal,  aod  il 
idea  ooe  of  oomnaa  atndy,  coopnriioa  i 
reaslu,  and  general  oonfereaee";  bat  d 
woman  who  was  diaaen  leader  sooo  foaa 
herself  doing  moat  of  the  talking  and  tl 
proeeedlnga,  as  tliey  are  preaeeted  in  tl 
book,  took  the  form  of  UxTturta.  The 
of  these  leeturea  ia  what  we  ndght  ilfantTs 
without  pieatmJng  to  ezpreaa  aa  opialoa  I 
to  spprore  or  disapprore,  as  smhud^iag 
common^eense  riew  of  the  qiieali( 
aroae.  The  narratire  is  oompoeed,  aa  to  ii 
moat  remarkable  passages,  in  an  anthiop* 
morphic  state  of  mind,  which  aeea  God  I 
ererythlng,  regards  all  ph<?nocBeBa  as  U 
direct  act,  and  personifies  bim  as  the 
It  is  aseomed  that  the  deatnietiun 
Sodom  and  Gomorrah  was  t>7  aa  eraptia 
of  natural  gas  in  that  aaphaltle  f«giH 
that  Lot  waa  warned  bj  a 


al^ai^^^^te 
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the  eruption,  and  hb  wife  lin- 
gered mnd  yn»  eanglit  in  a  shower  of  falt- 
er and  inlphur.  A  parallol  to  the  aun 
lidlng  atiU  in  Joshua  may  be  found  in 
I  rtd  «Bsflett  of  1883  and  1831,  and  other 
TBCorded  in  biatory.  If  the  Ul- 
accuracy  of  the  accounts  is  not  es- 
bli^licd  by  this  kind  of  reofoning,  nvi- 
Bcience  nor  piety  need  la.'ih  Itself  to 
over  the  explanations  of  literature. 
'  are  questions  of  literature.  Titer  are 
qacoiians  of  faith.  It  is  edence  itself 
ich  forbids  na  to  pronounce  too  confi- 
iltly  against  eren  the  literal  truthfulness 
I  the  Diblo.  Many  things  which  might  be 
cu  up  to  legend  without  Impairing  the 
at  Talue  of  the  Iloly  8cri|itureM,  bvcnuse 
I  be  illu»trate<l  by  a  legend  or  a  myth  as 
i  by  a  fact,  science  and  reeeitroh  seem 
>  boxing  upon  a  true  hijitoriral  founda- 
"The  mlionalist  must  tie  wary  with 
\  myths,  for  the  Egyptian  explorers  are  at 
hecl«."  The  natural  possibility  of  the 
ge  of  the  Red  Sea  ie  iUu.st  rated  by 
:  the  bar  at  Mount  Desert,  over  which 
eincating  army  might  pa.is  at  low  tide 
to  Bur  Island,  while  the  returning 
kh  tide  should  keep  the  pursuing  army  on 
uat  Deccrt ;  only  it  was  the  wind  that 
yed  the  part  of  the  ebb  tide  at  the  Red 
^eo.  In  like  spirit  with  these  expknationi 
leader  of  the  Washington  Bible-claM 
outvvd  of  the  story  of  the  Garden  of 
of  the  Mystery  of  Helcbiitedck,  of 
Cull  of  Abraham,  of  the  Inslitutea  of 
ii,  the  Origin  of  Sacrifice,  Ihu  altitude 
Dhriat  and  the  Apostles  toward  the  Mo- 
Institutos,  Inspiration,  the  Atonement, 
adcs,  and  various  other  knotty  questions 
of  doctrine. 

fkLts  ni  LA  Onoma  MmonoLooicA  An- 
OKsnxA  (Annals  of  the  .Vry\-ntiue  Me- 
teorologieol  Otfiee).  Und'-r  the  Direclion 
of  W  .tLTKa  0.  Datis.  Vol.  VIII,  1886. 
Buenos  Ayres.     Pp.  600. 

Tox  general  coune  of  the  office  corre- 
sponded with  that  of  previous  years.     Nu- 
oaa  faluable  obserTBtions  were  received 
I  points  well  distributed  throiiglmut  the 
blic,   the    results  of   which  have  been 
eful  in  advancing  the  knowledge  of 
pool  laws,  for  both  practical  and 
ntl&e  purpoees.     Vew  instruments  have 
added  to  the  apparatus,  or  old  ones 
rot.  zzxTia — 19 


replaced.  Observations  have  been  begun 
or  renewed  at  six  new  stations,  and  reporta 
were  registered  from  twenty-three  stationi 
or  separate  observers.  The  system  of  ob- 
MrralioDS  at  the  central  office  has  been 
greatly  improved.  The  temperature  of  the 
soil  has  been  taken  at  different  depths  down 
to  twelve  feet.  The  monthly  means  are 
given  in  the  beginning  of  the  report  from 
twelve  stations,  of  temperature,  atmospheric 
pressure,  humidity,  pressure  of  atmospheric 
vapor,  rainfall  ;.  and  hourly  means  from 
the  imval  school  and  Cordoba,  as  well  aa 
temperature  of  the  soil,  wind  direction  and 
velocity,  ozone,  solar  heat,  and  rainfall  at 
Cordoba.  The  principal  meteorological  phc- 
uomenun  of  the  year  wus  the  great  snow- 
fall and  frost  of  the  lOtli,  20th,  and  2Ut  of 
September,  which  caused  much  injury  to 
agriculture  and  cattle  through  the  whole  of 
the  republic.  Its  history  and  course  are 
traced  from  its  origin  in  the  Cordilleras,  on 
the  Idth,  to  the  Atlantic  The  director 
hopes  that,  with  the  advancing  settlement 
of  the  country  and  the  exteneion  of  means 
of  communication  and  telegraphs,  improve 
ment  may  be  gained  in  the  knowledge  of  tho 
laws  of  the  meteorology  of  the  country  and 
the  means  of  predicting  changes  of  weather 
commensurate  with  that  which  has  been 
realized  In  local  observations.  Tlie  volume 
is  mainly  occupied  with  the  record  of  the 
detailed  observations  made  at  Villa  Formosa 
(capital  of  the  Northern  Gran  Chaco,  two 
oboervera),  the  colony  of  Cbubnt,  and  tb« 
city  of  Son  Juan. 

Tne  Thiort  or  Mrsir.  By  tons  C.  Elson. 
Boston :  Xew  England  Conservatory  of 
Music.     Pp.  2ij8. 

Tbis  book  is  designed  to  furnish  an  out- 
line for  instruction  in  the  fundamental  prin- 
ciples of  music.  There  in  danger  that  the 
musician  may  become  a  apecialLit  ignorant 
of  the  basis  and  framework  of  his  art.  The 
author  has  prepared  this  text^book  as  a  help 
toward  broader  study.  The  general  sub- 
jects treated  are :  Acoustics ;  The  Orchea- 
tm ;  Rhythm  and  Notation  ;  MuHical  Em- 
bellishments ;  lostrumenul  and  ViK-al  Form. 

The  character  of  a  vibration  Is  first  con- 
aid«red.  The  French  define  thi^  as  motion 
to  one  side  only,  but  in  England  and  -Amer- 
ica It  Includes  the  oscillation  from  side  to 
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tide  «nd  back  to  the  point  of  rest  Reg- 
ular and  oontinaoua  ribraUona  produce 
fiame  ;  irregular  ribntions  result  in  whm. 
Them  are  four  laws  or  canons  of  the 
stretched  string,  depending  upon  its  length, 
tlikkness,  tension,  and  density.  Vibrations 
become  audible  when  they  reach  the  rate  of 
El  It  eon  per  second  and  vanish  at  the  point 
of  S8,000  per  second.  Overtones  are  likened 
to  the  warelets  wliich  form  part  of  a  larger 
oc«an  wave.  The  sound-waves,  however, 
dit^iile  with  mathematical  regularity,  and  the 
kws  concerning  them  were  first  formulated 
bj  lldmholtz  in  1863.  The  number  and 
suength  of  overtones,  or  hannonics,  cause 
tiE  to  recognize  the  difference  between  two 
inetriunettts,as  flute  and  violin,  when  sound- 
ing the  same  tone.  The  musical  scale  now 
in  Use  arose  to  fit  the  needs  of  keyed  instro- 
nienta.  The  voice  and  stringed  instroments 
can  give  the  natural  scale  with  many  more 
intervals.  IMtch  has  mathematical  niceties, 
and  its  standard  is  a  variable  quantity. 
Philosophical  pitch  is  determined  by  sub- 
dividing a  wire  that  vibrates  once  a  second. 
The  variety  of  musical  instruments  has  re- 
lulted  from  employing  different  vibrating 
substances,  and  from  exciting  vibration  in 
these  by  several  methods.  Six  classes  of 
Tibriitions  are  noted :  first,  the  vibrations  of 
Htrines ;  second,  of  reeds  ;  third  and  fourth, 
of  elastic  membranes;  fifth,  of  solid  elastic 
Bub.4iAnccs;  and,  sixth,  "the  vibrations  of 
air  uf)on  itself  in  a  confined  space." 

A  consideration  of  orchestral  instru- 
ments naturally  follows.  These  are  grouped 
B*  tlie  E^tring  band,  the  "  wood-wind,"  and 
tile  lirafs  band.  In  each  of  tliese  divisions 
ore  found  four  or  more  instruments  that 
coiTOjipond  to  the  soprano,  alto,  tenor,  and 
biis^  iu  a  vocal  quartet.  The  modem  or- 
cheiitra  dates  from  1600;  for,  although  the 
ancients  used  many  instruments,  they  per- 
formed only  uni.son-music,  "  while  our  idea 
of  orchestral  music  is  essentially  part-music." 

Rhythm,  notation,  marks  of  expression, 
and  musical  embellishments  are  fully  iilus- 
trstC'i.  Musical  form  is  next  analyzed  and 
trac'il  to  an  origin  in  the  old  dances.  The 
tnitf  was  "  at  first  a  set  of  dance  •  move- 
ment!>."  In  a  study  of  figures  and  phrasing, 
tile  author  points  out  that  the /<i<-mo(i/ so 
characteristic  of  Wagner  was  first  used  by 
Uoiort  in  Don  Giovanni.    Among  the  mu^ 
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I  th«t  enough  gims  are  not  olwarf 

|hl  into  «eilim  and  tired  aimultaneuUBly, 

tlivre  may  b«  aUo  tiiinor  reasons.     He 

[ln»tt2  ui  ctlimate  of  tl>e  oottt  of  two  ei- 

[{■eriniciiU  in  wliicb  two  hundred  tiege-gunti 

[ktioiild  tw  aaii<X,  iimking  the  niuount  $160,000 

Ifor  the  two.     After  tliia   lunde  of  cauttng 

fprecipitstino  hid  become  ftyatemitizcd,  he 

I  eatimatRfl  that  "  a  good  rain  atonn  "  would 

I  Ihaa  (21,000. 

iTmt  SUTOXJ.TT  \rD  TBI   CsSTRAXIZAnON  OF 

rne  Ton<l  Sv^rnii.  Kt  .Ii.ui's  Klal'skil 
Uilwaiikve:  William  liuhltiu);  &  Suiu. 
Prior.  *3. 

It  U  no  oxaggemtion  of  th«  condition  of 

Ian  ftremgo  musical  student  that  Mr.  Kiauscr 

dvMcrilwH  In  llie  introduction  to  tliia  work. 

lifter  pursuing  the  ittudy  of  mualc  fur  ten, 

{fifteen,  or  twenty  yi-are,  be  may  olill  be  un- 

Ijtbie  "  to  tell  you  what  the  interrab,  chorda, 

Ithythm!),  and  meters   are  that  you  dictate 

\ior  ornl  iliacriiuination."    He  has  Icarued  to 

)  hU  voice  or  some  iaBtrumeul.     Rix  eye, 

[hand,  or  Tocal  organs  may  be  trained,  but 

[the  cultivation  of  his  car  has  beon   left  to 

(chance.     "  Students  are  not  laughl,  nor  do 

I  they  learn,  to  hear."     A  tyatcm  of  teaching 

I  which  turns  out  pupils  ignorant  of  the  clc- 

[tnents  of  their  art,  and  liable  to  be  eml>ar- 

>  by  ilmple  qucvtions,  must  be  faulty. 

raulbor  of  this  rolume  holds  tliat  there 

iro  two  fumlamental  erroni  in  musical  train- 

iJng:  one,  the   inverse   method  uf   instnic- 

ttion,  in  which  a  pupil  \s  taught  to  perform 

tbfffora  he  can  listen  intelligently ;  the  other, 

Ithe  usual  presentation  of  the  tonal  Fyxtem. 

Ms  •  remctly  for  the  first,  the  beginner  should 

taught  to  hear  exactly  and  discriminate 

|f  rom  the  start.     A  corrective  for  the  second 

demands  a  reconstruction  of  our  tonal  con- 

cptiun*.    "  The  scale  is  too  complex  a  unit ; 

its  corabinaiiooB  are  too  multiple  for 

■ny  beginner  to  gnutp  as  a  whole."     After 

noeh  Investigation    of   tonal  relations  and 

•nalvf^ia  of  the  mental  process  of  musical 

^  reppxluotlon,  Ur.  Klaoscr   bos  fixed   upon 

I  scalc-hnlf  or  tetrachord,  and  the  onion 

pf  two  kcate-halves  with  a  common  cvntral 

ni«,  oa  simpl«r  element.')  for  tone-stuily. 

To  the  latter  gronp  of  tones  he  gives  the 

Dome  of  scptonatc,  "  seven  piincipal  tones  in 

l^thdr  natuml  (lO'^itionH,"  threo  preceding  ami 

^Hllirw  following  a  Ionic.     Other  divisions  of 

^Flonea,  wbicb  ore  the  framework  of  the  ays- 
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tern,  arv  the  key-group  and  the  tone-stratum. 
The  key-group  contains  seventeen  tones, 
consisting  of  the  septonatc  and  ten  other 
tonoa ;  five  sharps,  called  u^niediates,  and 
live  flats,  the  c/oirn  mediates.  Ten  mure 
tones,  named  secondary  intermediates,  added 
to  the  key-group,  complete  the  tone-stratum. 
A  new  tbcory  for  tone  discrimination  is  in- 
troduced in  the  Principle  of  Progression. 
In  hearing  a  series  of  tones,  "  we  are  dis- 
posed to  progress  on  certain  tones  and  to 
stop  on  others."  The  tones  from  which  we 
feel  a  desire  to  move  arc  called  bt/tonet ; 
those  which  create  a  feeling  of  rest  are 
harmonict.  Tlio  author  explains  these  phe- 
nomena as  the  result  of  the  antagonism  ur 
agreement  which  certain  tones  have  with  the 
meludio  plinue  already  in  mind,  and  which 
he  colls  "  the  governing  voice." 

The  author  argues  tlie  need  of  a  now 
notation,  and  may  hereafter  attempt  that 
Sisyphean  task.  Prefixed  to  this  volume  is 
an  interesting  and  suggestive  e»my  on  a 
higher  cducacion  in  music  Some  experi- 
ences In  training  children  deficient  in  tone- 
sense  deserve  attention.  Tlic  relation  of 
music  and  mind  is  eihibitetl  in  lh«  fact  (hat 
music  must  be  executed  in  a  prescribed 
tempo — "  the  momenta  of  cognition  aru  lim- 
ited." 80  "  a  conccntrative  power  without 
parollol "  Is  cultivated.  In  concluding  tho 
volume,  Tarioos  views  of  the  origin  of  music 
aro  given,  the  author  believing  that  mui-ic 
antedate*  speech,  aa  the  rhmmatir  intervals  , 
of  the  wind  and  the  melodious  phrases  of] 
birds  preceded  the  existence  of  man. 

Elkmewts  of  CBTnijj.ooaAnrr.    Dy  Gcono*] 
II.  WiLUASia,  Associate  Professor  in  tli«^ 
Johns  Hopkins  Uulvarsity.     New  York : 
Henry   Hult  k  Co.      Pp.   200.      Price, 
{S1.2&  n«L 

Tbi8  text-book,  which  is  offered  to  ato- 
dents  of  chemistry,  physic«,  g«ilogT,  and 
mineralogy,  contains  as  much  of  the  subject 
as  any  one  who  does  not  intend  to  make 
mineralogy  his  life-work  will  need  to  know. 
It  describes  the  several  crystallographle  sys- 
tems, taking  up  a  considerable  number  of 
the  combinations  possible  under  each,  and 
giving  diagrams  and  symbols.  There  ar« 
also  chapters  on  Crystal  Aggregates  and  Im- 
perfections of  Crystals,  and  an  Appendix  on 
Zonca,  Projection,  and  tbe  Constniclinn  of 
CrTstal  Figurca.    To  the  student  of  miner- 
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ftlogj  thb  win,  of  ooane,  be  m  daoenUtT 
roluuie ;  nccontingly,  ■  Uirt  of  buuki  b  giron, 

rBKMtl;  Genoan,  in  which  fuller  infonuAtloa 
1  be  loand.     There  ore  88a  cuts  in  lb» 

'  volume. 

RxAKEn's  GriBi  to  Ecosomc,  Social,  isn 

t'OLiTiCAi.   SciKscK.      Ktliird   by   R.   B. 

BotvKEB  and  lit. .lull    Iiks.     Ntw  York; 

gocietT  for  ¥■  ilion.    Pp.  180. 

Pricv,  cloth,  >  ■  r,  6U  ueota. 

WtTHi!!  the  pa«  decade  a  very  notewor- 
IIiT  increiiic  of  iaterett  hu  taken  place  in 
ecoootDic,  (ocial,  and  political  acieoee.  Its 
literature  to-day  flows  in  a  stream  many 
times  OS  wide  as  that  of  ItiSl,  and,  pasting 
tlie  limits  of  the  monographs  and  roriews 
specially  deroied  to  it,  now  finds  its  way 
intu  popular  oia^ufioes  and  leading  journals. 
Thv  <iuickeniiig  n(  iutvrest  which  thi<  de- 
notes is  not  without  a  rca.ooa.  Erery  year 
brings  its  eulargemtait  of  the  fonctiuna  of 
the  state  and  some  fresh  appeal  for  yet 
wider  exteuisioo  of  its  scope.  loierstalc 
Isommerce  is  one  of  the  more  dgnlflant  of 
'  Hs  acccssioiu  of  sway  in  recent  yean.  It 
would  seem  that  the  guanfiaiuhip  of  for- 
U  and  Ihc  raporriitioa  of  irrigation  arc 

be  amoitg  its  duties   in  the  near  future. 

ITilh   authority   In   iiitt'niatiotuU   trade    to 

peak  the  word  of  good  or  ill  fortune,  Gov. 

nmcut  is  constantly  being  asked  to  stop 

I  the  arena  of  domcsllo  imluiitry.  Why 
may  not  the  power  which  claims  to  bring 
prosperity  by  a  tariff  bo  inroked  to  regu- 
late immigration,  fix  the  hours  of  labor,  or 
otherwise  become  as  a  Proridcnc«  to  the 
nation  y  With  a  literature  teeming  from  the 
prest  treating  thcee  and  allied  questions — 
lUMliona  of  the  creation  of  wealth  and  its 
distribution ;  Goremmcnt,  and  its  relatioiu 
to  the  commonwealth  —  sadi  a  guide  as 
that  proridoi  by  the  Society  for  PoUtleat 
Etluration  is  clearly  invaluable.  Its  editor* 
preeent  a  claMifivd  U«t  of  the  leading  books, 
articles,  Gorcmmeot  and  other  reports,  in 
the  various  fields  oov«r«d  by  the  manual. 
Eiu-h  di'partroenl  has  been  revised  by  aoom- 
p<>trot  specialist  i  and  where,  as  in  tlie  case 
of  free  trade  and  protection,  there  are  op- 
posed camps,  a  rspreseiiuiiro  of  vach  baa 
co-opeiTilcd  with  ■'  h    Is 

not  «  mcrf>   li"t,  .  le. 
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several  seetkina,  whenear  j<rir»liU,  an  i 
few  lines  advieing  the  tfm4** 
which  books  are  beat,  aad  ia 
they  may  most  profitably  be  I 
titles  liave  brett  eclteM 
American  and  Cngliab,  Irat 
French,  and  Italian  worki.  That  fa 
literature  is  very  moeh  richer  Ibea  oar  •■• 
in  economic  and  aodal  adeaoe  i*  a  tad 
which  this  rutin  book  Macs  (Ml  w;  deaf- 
ly. In  cmpfaatiiing  H.  eonmMa^  will  bt 
done  to  broaden  the  onlbofc  gf  AoiHiaB 
students,  too  often  ocaitciit  vUh  liana  an- 
ihors  not  of  the  flm  rank.  Lisu  fur  Ma4- 
Ing,  elemcBtaty,  lateci— Bet«^  and  advaasol, 
are  prescribed.  The  uaaiata  in  pattliea  sad 
ecnnomUa  In  laadlng  Anstkan  Bullatas  far 
men  and  women  are  epHoDiiaed :  a»d  a  i 
full  indcji  donblot  Ike  valoa  of  the  book. 


Tliose  who  have  a  taita  for 
on  abstnse  acMdUte  qaaatlaM  •tU  be  fat- 
terasted  in  Cotm'itaJ  A'««/«fMii.  fct  £•■* 
Mel^iuUKu  (Dou. 
theory  of  the  pliw—"  -i..--  • 
Blitatfs  for  graritation  a  syiua  of  bads 
ooniMctiiig  the  stars  aod  planala  aa  ekontel 
atoms  and  molecules  ana  MWf  eil  U  be  coi- 
nrcted.    The  aatbor's  handOni;  of  tke  wb- 

jcct  gires  eTfd«icr  of  moeh  abHHy. 

t.    I     *     * 
i  nnwiwyn 

Ur.  /   .  tekof  aa- 

oicnt  art  I  i  u>  divided  Me 

two  books,  I  .  ..  to  rrsfc»s<arir, 

Egyptian,  and  Oriatal  An,  aod  the  aeco*l 

to  Greek,  Ktrosooi,  and  Koman  Art.    As 

art  of  these  coautties  Is  described  as  Av 

played  in  archlMettir*,  scolptnni,  cmiTavia^ 

painting,  »ti»?w»lli%  Biesaie,  and  In  tba  la- 

tlu«trlal  arts.     At  the  hcBd  of  *a«h  of  Iks 

et;:liU'«n  cliaptcrs  is  a  list  of  b«ek 

mended  by  the  asobcr  f(C  foitlher 

The  work  has  aa  Indsi,  and  (OBtalaa  «a 

hundred  and  foulMca  UHaalrallwia 

The  Third  Atmm^  tUftrt  cfll* 

tuUitntl  KrytrVMWt  SbOiom,  at  Coradl 

veraitT    ' <-  n»r   IBBO. 

the  I  '  ibe  aemml 

.■>uirr  wUk  the  niUaciad 

•  lasaed  during  tbt  ym. 

Th^  n^ariJ  arc  lafp<tv  denMad  to  Isei  il)i 

tloaaof  dK  fauOHlr«>  *M  (atoofMerise  lie* 

bar*  hsen  pnn'  'is*  of  IW  «> 

tioo,  iniMUntad  «  <u 


-»^" 
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buUetiiK,  mo«t  of  which  hare  been  noticed 
thia   magazine,  deal  with  eorn-KToiring, 
tioD  snil  mire  o(  milk  and  cream, 
pbats,  fruit-growing,  lomntovti,  in- 
tajurions  to   jjlants,   the   cloTcr  rmt, 
a  Tuict;  uf  luinor  itivectigutiuuii. 
An  Eutmina/ion  uf  FSnyal'it  C'l'vt,  by  J. 
P.  MatLLeau  (Clarke,  73  cents),  i»  an  account 
f  thia  fumoua  carem  enlarged  from  a  re- 
port niaile  bj  Prof.  MucLeuu  to  the  Smith- 
(onian  Institution  in  1887.     The  island  of 
Sa  oontaina  sererol  carenu  besides  the 
le  of  chief  prominence,  and  these  receive 
irief  mention.    The  author's  description  of 
Jingal'e  Cave  consists  mostly  of  .Sir  Joseph 
lanks'i  account  of  bis  vi.'iit  in  1772,  which 
inserted   in   full,   and   quotations   from 
eoaroes.    The  origin  of   the  care   is 
,eiu3«d,  and  reasons  are  given  for  not  be- 
lt to  be  the  work  of  man.     The  vol- 
«  is   llliixtnited   from   drawings   by  the 
iQlbor  and  from  otlier  source*. 

llarprr't  fkxth  lieader  (American  Book 

lompany,  00  cents)  Is   devoted    to  British 

iiihur*,  and  ctiuipletos  the  series  to  which 

belongs.     Attention  is  called  by  the  pub- 

isher«  to  the  giadation  in  the  several  cUsses 

if  sclectious  as  they  are  herein  arranged : 

losc  pertaining  to  modem  history  occur  in 

ironological  order,  so  also  do  the  articles 

an  life   and   customji.     Among  the 

i«  are  views  of  American  institutions 

I  English  Btandpohits,  examples  of  the 

of  British  fiction  and  humor,  and  essays 

tlons  of  morals  and  personal  duty. 

many  of  the  seletttinns    are  new  to 

liOJil  readers,  a  large  number  of  acUnowl- 

Iged  clae.sics  are  also  included.     Roth  the 

and   the   earlier    writers   are    rcprc- 

ted.     Notes   on   the  author  and  on  the 

isnal  words  of  each  piece  are  appended. 

Tlie  paper  of  Mr.  Oeorgt  i(.  Dawton,  of 

\e  Geological   Survey  of    Canada,    On  Ihe 

J'kynoffraphlfoi    Qtogmphy  of    the 

ifouHlitin   Htgwn  in   CaiutJa,  is   a 

ph  of  a  like  order  of  those  of  which 

iticr*  of  our  own  Gealogieal  Surrey  have 

rodnced  h  largo  number.    Relating  to  what 

it  virtually  an  extension  into  the   British 

IVovfnocc    of    the   identical    regions    with 

which  our  own  go-ilugi^tH  are  concerned.  It 

y  h«  gruiipvtl  nith  their  special  memoirs 

cnnitiluting  one  of  a  mass  of  materials  by 

d  of  which  American  geology'  is  being 
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shaped  into  a  more  extensive,  systcnuitia, 
and  harmonious  scheme  than  has  Imnid  ap- 
plied to  any  other  region.  The  western 
border  region  of  tlic  continent  is  defined  by 
Mr.  Dawson  as  being  formed  by  a  series  o( 
wore  or  less  nearly  parallel  mountain  sys-* 
terns,  with  an  average  breadth  In  British 
Columbia  of  about  four  hundred  miles,  and 
tending  in  a  direction  similar  to  that  of  tho 
Pacific  shore  lino,  the  position  of  which  in 
fact  depends  upon  that  of  these  orographio 
features.  In  traversing  this  generally 
mountainous  lono — which  the  author  calls 
the  Cordillera  belt — from  east  to  west,  w« 
cross  the  Rocky  Mountains ;  what  may  bo 
classed  together  as  the  Gold  Ranges  (in- 
cluding the  Selldrk,  Purcell,  Cariboo,  and 
other  ranges) ;  the  Coast  Ranges  ;  and  aa 
irreguhir  mountain  system — the  Vancouver 
system — of  which  Vancouver  bland  and  the 
Queen  Charlotte  blonds  are  uusubmerged 
parts.  A  region  between  the  mountain  and 
the  Coast  Ranges,  without  important  muunt- 
nin  ranges,  is  referred  to  as  the  Interior 
Plateau  of  British  Columbia.  The  paper 
has  special  reference  to  clianges  in  clcvatioa 
and  the  history  of  the  Gladal  period,  and  is 
divided  into  two  parts :  I.  Mcsoxoic  and 
Tertiary  Uistory;  and  II.  Ghkcial  History. 

7^  Fruilt  of  Cutture  is  a  comedy  in  tour 
acts  by  Count  Leo  ToLtot  (Tueki>r,  Ikwton). 
It  deals  with  spiritualism,  the  principal  scene 
being  a  bogus  tianee.  The  charuclcrs  ara 
Russian  nobility,  learned  persons,  servants, 
and  peasants. 
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orer  smooth,  hard-aurfaced  roads.  By  this 
action  the  biurcle-riilcra  show  &  readiness 
to  <lo  their  share  toward  securing  iniprove- 
menta  that  are  important  to  all  users  of 
roads.  Competitors'  blanks  and  particulars 
will  be  sent  by  Isaac  B.  Potter,  278  Potter 
Building,  New  York,  or  Charles  L.  Burdette, 
Hartford,  Conn.  The  competition  closea 
May  1,  1801. 

Hew  Hetrle  SUndar4««— Prof.  Hendeo- 
hull  exhibited  at  the  last  meeting  of  the 
American  Association  exact  copies  of  the 
new  metric  standards  received  by  the  United 
States  Government  from  the  International 
Board  of  Weights  and  Measures.  The  stand- 
ards, when  received,  were  opened  formally 
in  the  pre^ience  of  the  President  and  Secre- 
taries of  .State  and  the  Treasury  and  sixteen 
specially  invited  scientific  men,  and  duly  cer- 
tified to,  as  was  done  with  the  standard  troy 
pound  during  the  administration  of  John 
Quincy  Adams  in  1828,  The  meter  is  a  rod 
with  Q  cross-section,  made  of  an  alloy  of 
platinum  and  iridium.  In  making  these 
standards  for  the  various  goveminunts,  two 
thirds  of  all  the  iridium  known  in  the  world 
was  lued.  The  extreme  delicacy  and  exact- 
Deas  of  the  measurement  work  done  upon 
the  standards  was  illustrated  by  saying  that 
when  two  of  the  standard  kilogrammes  were 
balanced  against  two  similar  masses,  if  one 
of  the  masses  on  one  side  of  the  balance  was 
placed  on  top  of  the  other  mass,  the  balance 
would  be  destroyed.  In  other  words,  raising 
the  mass  of  one  kilogramme  through  less 
than  two  inches  niaile  a  diCTcrence  in  the  at- 
traction of  the  earth  readily  observed. 

S«me  IVorth  Dakota  mounds. — Ur.  Henry 
Montgomery,  between  1883  and  1880,  exca- 
vated and  explored  thirty-nine  ancient  arti- 
ficial mounds  in  !^orth  Dakota.  They  con- 
sisted of  one  beacon  mound,  one  well-marked 
sacrificial  mound  and  another  not  so  well 
markc<l,  and  thirty-six  burial  mounds.  The 
burial  mounds  were  of  two  kinds.  The  or- 
dinary burial  mound  consisted  of  a  circular, 
rounded,  or  conical  heap  of  earth,  mostly 
rich,  black  soil  from  the  prairie,  clothed 
with  grass,  and  rising  generally  to  a  height 
of  several  fe«t  above  the  surrounding  level. 
One  or  more  vaults  occur  in  each,  in  which 
human   skeletons  and  various  implements, 


omaments,  trinkets,  etc.,  are  found.  A  sin- 
gle vault  is  near  the  center ;  two  or  more 
vaults  are  found  eccentric  in  situation,  and 
at  varying  dialances  from  one  another.  The 
vault  is  a  circular,  well-like  pit,  having  a 
calcareous  bottom  and  wall,  and  often  also 
a  calcareous  covering.  In  dlg^ng  for  the 
vault — which  was  done  systematically,  a  foot 
at  a  time,  the  level  being  carefully  preserved 
— wood  was  found  at  the  depth  of  about  a 
foot,  consisting  of  poles  or  young  treea, 
varying  in  diameter  from  throe  to  ten  inches, 
charred  at  their  ends  and  over  the  greater 
part  of  their  surfaces.  The  skeleton  was 
generally  found  in  a  crouching  posture,  with 
back  against  the  wall  and  face  toward  the 
center.  The  second  kind  of  burial  mound 
is  distinguL-fhed  by  having  no  wood  and  no 
burial  chambers,  and  in  the  bones  being 
broken  and  scattered.  A  tliird  kind  of 
mound,  containing  a  layer  of  clay  that  seemi 
to  overlie  many  human  skeletons,  is  hardly 
distinctly  enough  defined  to  be  constituted 
a  separate  cla.S6.  A  well-defined  sacrificial 
mouni)  was  explored  by  the  author  on  the 
south  side  of  Devil's  Lake.  Another  nouod, 
somewhat  resembling  this,  was  opened  near 
Sweetwater  Lake  In  July,  1880.  A  beacon 
mound  in  Beacon  County  was  explored  in 
September,  1887.  The  mounds  are  situated 
on  high  ridges  and  hills,  composed  often  of 
drift  clays  and  bowlders,  and  sometimes  of 
gravel  and  sands. 

Prf  historic  Traps, — .Some  curious  wood- 
en machines  fished  up  from  European  peat- 
bogs were  described  by  Dr.  Robert  Munra, 
in  the  British  Association,  as  probably  pre- 
bistorio  otter  and  beaver  traps.  Two  of 
them,  wluch  were  taken  as  typical,  were 
found  in  the  great  Laybach  Moor,  in  the 
vicinity  of  the  famous  group  of  lake-dwell- 
ings there  under  Investigation.  The  more 
perfect  of  the  two  was  made  of  a  solid  piece 
of  oak  thirty-two  inches  long,  twelve  inchea 
wide,  and  four  inches  thick.  It  tapered  a  lit- 
tle at  both  ends,  and  contained  a  rectangular 
bole  in  the  middle,  nine  inches  long  and  five 
inches  wide,  for  a  valve,  which  was  worked 
by  pivots  projecting  into  corresponding  holes 
in  the  framework.  The  valves  were  freely 
movable  when  pushed  upward,  but  the  mi>. 
tion  was  arrested  a  little  short  of  the  per- 
I  pcndicular  by  the  slanting  shape  of  their 
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,  to  Out  •!«■  Idi  to 
•Iway*  /«D  diyrii,  mmI  m  doMd  tte 

tare.  Somewtnl  t?m*Ur  ■■idbcnfv  1i«t« 
bren  found  in  Ireland,  norlli  GcfC'  - 
ia.  aail  lol;.  tnd  tbcir  fharartfr  u^-  v-u> 
!  sul>jecl  a\  iluciuAioo.  Tbe;  are  uaad} 
■a  tnpa,  umI  H  ia  ranaiked  ttal 
tha  eiamplca  fnaa  lial;,  Irtlail,  asd 
ylui-li  were  fousJ  la  bo^  iriiidt  (a  aarlicr 
Kt,  were  lAkea.  U  tlw;  were  mil;  \r%\*y 
\  could  be  oced  ool;  in  water,  wbetv  Uw 
ooold  incert  iu  boad  fram  bclov; 
•moog  ampbibioaa  anlmabi,  the  onar 
bearer  are  the  onlr  onea  to  whieb  all 
the  ouuiliuoaa  inTolvcd  ia  •  Uap  Ibeofj 
■oold  apply. 

ne  QuIUMdMi  AT  a  CM4i  Ivw— 

"  Now  in  what,"  aska  Dr.  Hal  C.  W;maB,  b 
an  eM«r  on  The  Training  of  Xuracs,  "  ihall 
the  ideal  nurse  be  trained  f  She  aboold  bare 
\  good  education.  6be  need  not  be  adtooUd 
natbemaUea  or  pbiloaophy,  poetry  or  m- 
but  aba  must  hare  a  good  ~"miti*n- 
achool  education  that  Till  enable  ber  to  laad 
anj  instructioni  tLat  nu;  be  given  her,  or 
tert  with  ber,  in  vriiing;  to  make  Roonia  of 
the  ooDiiition  of  the  [Atient,  and  to  write 
order*  for  those  who  mar  tic  nibject  to  ber. 
.  .  .  She  muil  be  (uQt  acquainted  with  the 
KngHiih  and  the  metrical  sjstem  of  weigkta 
and  meaaorea,  >nd  the  ought  to  b«  a  good 
reader,  (aOdentlf  well  aoqaaimed  with  the 
art  of  dooution  to  read  Tariooa  nrlertiiMa  for 
Ike  entertaimnent  of  ber  patfent.  One  ol 
I  moet  interesting  Mcoee  tA  boapilal  Die  I 
'  witaeaeed  was  that  of  a  Otay  Noa  in  a 
of  panljrtie  and  (Wiairted  |<alicn«»» 
the  news  of  the  day.  Tbe  (oA 
dalaliQiia  of  ber  roioe,  tbe  tapt  attcetian 
'  listeners,  and  the  agneabi*  eoatraia 
to  the  lisUesa,  weary  air  of  tbe  pattenu  b 
iB  adjoining  ward  I  aiian  aercr  forget,** 
9at  only  aluMtld  there  be  tiaioed  norsa  is 
hnre  (itia  and  ia  oam>retla«  with  targe  lws> 
piuli.  but  they  arc  needed  "in  CQOituoniHea 
llierc  are  ao  lai^  liai|iitala,  ia  oc«n. 
I  where  there  ate  oobo^dtal*  at  all, 
lUienaagbt  lo  be  ao—  maifii  eS  Irahi- 
Iha  grovail  wliara  Ibey  ar* 
B*<ry  OMBty.  aeariy,  has  Ha  «*^ 
ifbrUw  Madal  an  of  the  aUt 
nat  (teas,  man  freqaortly  Ibaa  any 


I  Isualtonaof  the  aonc     Wby   aei,  wWv- 
■f«r  Umm  •>*  |4ty«Maaa  aw|ilaf  i  by  *» 


caaa*7,  ha«  tW  MMMy  |4(yiida%  wdS  bw 

«U  of  the  »ii|Miiiiiiisiwls  A  ihw  ^am,  m- 
C*&iat  a  scbMl  for  the  li«la<«t  af  i 


of  a  daaraadanm^aCte 
ItwaofmuMtaiJsapifwit;  fBE,lf  ttaaW 
|>aai«Ha^  |a«i«d  that  Araecaraa  coaiHa  K 
lower  greaf*  etwasieaallr  aahe  Ikeir  i 
SMa  ia  an  throo^  tUa 
peluhaabeaaBUnod.  b  b  Iqelcally  i 
ttat  tbeiw  ia«  wt  be  a  iiaia  to  •■act 
whM  ku  Boc  (M*  ni»ic4.  Sm  K,  aa  da 
aiher  haad,  each  appiataiiw  on  balaeel 
to  aa  amot  daring  the  pioeaB  of  6mltf 
naeot,  er  to  a  aport,  the  ' 

groapa.  If  aa(to«MBydfrVicpaMf«(Bi« 
of  arrastad  iVrriepmanl  aad  tfmtu  haa 
thoaa  wbiHl  Biay  ta^  sbiclly  a^MakisK,  ob- 
(idend  to  hato  troe  atmaaiaaMB  of 


Petiapa  lh«  MMt  JtopnrMnl  |iciat  to  to 
aawstiiftad  ia  m  toiteHmH  «f 
wbUi  lermiaa  to  aa  eafOcr  tfym  I 
impaaaihla.  U  tfacia  ba  no  tmit,  thai  b 
■ay  be  a  toattar  of 


tv. 


Cap«ala  Eads*t  aehraie 
alhcr  piaaa  tor  iaipcwriay  ur  mi-«e 
Bhw  by  ttakcriae  *itb  the  ahaaad  a*  a»- 
dsBineit  tif  Mr.  Jae^am  W.  Radway,  U  a 
IflrfJW  on  Tbe  Phytiol  Oiayapby  el  the 
M^halwii  iriiii.ailitirjlii  ami  i 
chMte  the  end  than  they  ntoadr.  Tha  i 
Ikor,  ea  Iht  albcr  ha»<  adve 
etobodyiaK  the  aonw*  of  iWavpios' 
that  aoaaaaiaMs  daria;  Ibe  apria^  ioaU. 
TUa  wfll  both  leaca  the  ««la 
Ma  that  ooeur  at  ib«  linaklaf  i 
tar  iiaaia.  and  alao  faraMk 
drawn  teon  liBii^B  Ifaa  law  aaaci  el  son 
aad  (all.  Tlia  stornipa  ifnulis  la  t^m 
lien  at  tbe  [«  wm  <tg»«>»r»— lwl»<fc»i 
n]  baslB' 


■ad  iiifpprting  oita-  ,  proper— C 
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[•ml  WiMonaln  Rivers.    To  hold  the  water 

I  ■ultjmt  t<>  contriil,  a  dam  ia  to  be  constnict- 

cil  aoro*a  tlit'  lowent  rim  of  each  basin — that 

\%,  tliat  part  or  the  rim  which  ia  the  drainage 

outlet  of  the  baniu.     lu  each  ca^e  thu  db- 

I  c1ut|»  gale  of  the  reservoir  will  bare  an 

mr<A  not  Xea  than  the  cromi-ficction  of  the 

ctream   at   low   water.      It   U   ahovn   th.it 

t  98,B7^iK)0,')00  cubic  feet  of  water  m.-iy  bo 

i  utorcJ  aw»T  In  the  reservoirs  on  the  Misji*- 

^elppl   alone.     The   rescrvoira   already  com- 

I  pletoU  on  that  stream  ehow  an  actual  capiicl- 

I  ty  of  nearlj  5,000,000,000  cubic  feet  more 

I  than  tliuir  e^iininlcd  capacity.     Not  all  uf 

lhi»  water  la  available  for  storoRC,  however, 

'  u  48,1X10,000,1)00  cubic  feet  arc  required  for 

'  the  oonatJint  flow  between  May  and  Docem- 

[  b«r,  leaving  a  minimum  of  49,000,000,000 

cubic  feet  (with  «  possible  ten  percent  more) 

available  for  storage.    Calculations  show  that 

with  a  low  stage  of  water  continuing  (or  four 

I  months,  the  amount  to  be  drauna  from  the 

rurnrolrs  would  o(!^regate  only  42,000,000,- 

f  (XX)  cubic  feet  against  an  actual  amount  of 

I  49,on<),000,000  cubic  feet  in  the  rcsonroirs. 

'  Thi^  if  we  consider  the  iucreused  actual  over 

the  estimated   cnpjicily   of   the   roaorvoirs, 

I  would  give  5,800  cubic  feet  per  second  that 

could  lie  rparcd,  while  only  4,400  are  need- 

'  «L    tnclndin^  aUo  the  reeerroim  thnt  might 

b«  ooiutructcd  on  the  \Vi.«consin,  Chip|>ewa, 

Crow  WinR,  and  Fox  Rivers,  I  be  avalhililu 

I  (apply  could  be  increased  to  a  pos:iible  40,- 

fiOO  cubic  feet  per  second  for  ninety  days. 

The  roservoirs,  once  they  are  constructed  at 

'  the  sources  of  these  streams,  will  give  a  nmch 

more  uniform  volume  in  the   Mississippi,  so 

as  to  insure  a  fair  stage  on  all  bars,  and  will 

also  add  several  hundred  miles  of  navigable 

water*  to  the  great  system  of  river  transpor- 

talioti.     These  streams  arc  mentioned,  not 

because  they  are  more  important  than  the 

large  rivers  below,  but  because  they  are  the 

'  ootlets  of  hundreds  of  large  lakes  in  the 

I  northern  part  of  Minnesota  and  Wisconsin. 

Their  (rcahets  may  be  an  important  factor 

I  in  the  more  disastrous  floods  of  iho  tower 

UUsi.i^ippL 

CImUI  AetioD  In  TTIasara  RWrr. — Prof. 

'  0.  W.  n«lley  iliownts   from  Prof.  OilbiTt'a 

\  theory  of  the  history  of  N"nig»ra  River,  and 

believes  that  glacial  action  was  an  agent  In 

^the  formation  of  the  uhaunel.     In  1S40,  ho 


said,  a  large  surface  of  rock  on  the  bank  < 
the  river  was  removed  at  different  point 
for  the  purpose  of  making  certain  improve-' 
mcntii,  oud  was  found  to  be  deeply  scored, 
while  the  vicinity  furnished  many  granite 
bowlders.  Three  brunches  of  drift  stone 
and  gravel  arc  developed  at  LewLston,  and 
the  evidence  of  glacial  action  is  abuuilaul. 
These  and  other  fads  which  the  author  men- 
tioned point,  in  his  opinion,  to  the  existence 
and  progress  of  a  grand  terminal  moraine, 
which  wad  once  the  boundary  of  on  immeuso 
inland  sea.  So  far  from  the  Niagara  River 
carrying  no  sediment,  as  Prof.  Gilbert  a^ 
sumes,  and  as  one  who  visits  it  in  summer 
might  be  justified  in  supposing,  one  who 
lives  near  it  many  years  may  sec  its  waters 
running  for  ten  days  at  a  time  with  a  dirty 
cho<iolate  or  dark  amber  color,  and  charged 
with  great  quantities  of  sand,  gravel,  and 
silt ;  and  could  hear  in  the  rapids  the  gravel 
and  pebbles  grinding  and  scratching  their 
way  along  the  rough  bottom,  llio  vast 
dense  bar  at  the  mouth  of  the  river  on  tjiko 
Ontario  is  overwhelming  proof  of  Its  Im- 
mense scouring  projiflrtiefl. 

Taloe  of  Selence  In  Indistries.— In  Ills 

paper  on  The  Development  of  the  Coal-tnr 
Cilor  Industry  since  1880,  Dr.  W.  U.  Pcr- 
kin  named  various  coloring  nmtters  which 
had  been  discovered  during  the  last  ten 
yean,  and  illustmtcd  his  remarka  by  ex- 
periments with  different  colors.  Germany 
still  holils  the  first  position  in  the  market, 
both  as  to  quality  and  quantity,  but  the 
competition  of  Swiss,  French,  and  English 
manufacturers  with  that  country  has  been 
steadily  increasing.  Several  years  ago  the 
author  bad  expressed  an  opinion  of  the 
necessity  of  scientific  research  being  made 
an  important  part  of  the  training  for 
chemical  students,  so  that  highly  skillful 
chemical  men  imbued  with  a  spirit  of  in- 
vestigation might  be  produced,  not  only  to 
fill  chemical  chuirs,  but  also  to  occupy  Im- 
portant positions  in  chemical  works,  Iliih- 
cKo  not  so  much  progress  had  been  made  In 
this  direction  as  was  desirable,  and  be  feared 
that  this  was  tn  some  extent  dii*  to  msnii- 
facturers  not  huvlni;  as  a  body  sulT 
realized  the  great  lm|)ortance  of  em; 
such  men  in  their  works.  Thus,  the  dci  n  liil 
being  small,  the  supply  necessarily  ■ 
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dcd ;  but  sural/  the  ircm>l<rf  ul  dcTelop- 
iiiciit  of  tlie  coal-tar  Induatrj,  which  \iaji 
hei'n  Kiiil  still  foB  being  citrried  uu  m  sudi 
thoroughly  ficientific  spirit,  WM  *u  example 
which  fbould  not  be  forgotten.  Sir  Freder- 
ick Abel,  the  President  of  tho  Dritiih  Amo- 
tioD,  where  the  paper  wa«  read,  was  struck 
th  Dr.  Perkin'i  reronrlu  on  tlie  rensooj 
wh/  ili<5  EuRlbth  bad  been  left  behind  in  the 
development  uf  that  particular  indu^trr,  and 
said  that  iliure  n  ere  now  great  works  in  Gor- 
uiHny  where  chemical  research  \s  ouried  on 
as  on  elaborate  busine^  and  woa  pursued 
by  men  who  had  acquired  unircrsity  decrees 
and  distinction.  He  knew  of  one  establlsh- 
mvnt  where  forty  trained  cheniif>ta  were  at 
work  on  the  particular  bmnch  of  research 
in  which  it  is  interested.  If  they  cuuld  got 
n  siniill  army  uf  men  in  England  to  purcue 
the  work  syslematicnlly,  they  might  regain 
Uxt  ground  In  th«  Grst  yrars  nf  the  coal. 
tar  inda«try  the  Eugli.^h  cUimed  it  as  [lar- 
ticularly  their  own,  but  now  they  coidd  m>l 
do  so  in  view  of  tho  competition  of  tha 
French  and  Qcrmaiu. 

Tbi>  iftUaklc  Uaib  of  Ibf  Glob«.— The 
Bnbjrct  or  the  Unds  of  the  globe  «(ill  nvnll- 
ablc  for  European  settlement  w«»  discuMed 
at  a  joint  meeting  of  the  Gcogmphleol  and 
Economical  Science  Scctiaus  of  the  Uritloh 
AsMclntion.  Mr.  G.  E.  Ilaveiistein  reviewed 
tho  capacity  of  dilTcrent  [larts  of  llie  earth, 
excluding  the  arctic  and  antarctic  regions  a« 
wholly  nnarailable,  to  oocomuiudate  populo- 
on.  lie  estimated  the  total  numlKr  of  per- 
ns whom  the  earth  could  feed  at  fi,999,- 
1,0*  lU.  The  kind  of  population  with 
which  It  shall  be  iuluibited  will  depend  to  • 
large  totrnt   ■  ;'ity of  E'lropmmi  to 

thrive  in  str.i  -.     lie  K|H)ko  of  the 

Ddcncy  of  pu(»ilaiiona  to  moro  to  tho 
athward,  but  did  not  think  tropical  cll- 
■  •dspted  to  the  ■wlluiutiMtinn  of  Rn- 
iDfMfta  TMM  in  the  sense  in  which  the  wucrl 
acciimatizalion  is  generally  used.  Tlic  health 
of  Europeans  In  iropicul  countrivt  hwl  Im- 
proTed  in  coiuixiawnce  of  oanllary  nimsurwi, 
but  ilul  woi  not  alt.  Population  In  some 
couiitrie*  did  not  increase :  an>l,  where  they 
could  i 
same  ^ 


keep  bavk  the  growth  of  pofototka.  ol,  h 
tact,  the  whole  of  oiankiad  wm*  belag  (Ti^ 
ally  lifted  up  to  a  lii^fhor  levA.  If  od;  tkr 
suiwrinr,  not  the  Inferior,  people  lacnaM^ 
the  tpcoker  did  not  think  tb«  \fi<i^im»  <( 
clvlliiatlon  would  be  4|uit«  so  mrtuij.  lb. 
B.  J.  Mareml,  after  hij  erpertence  lit  Afilia, 
wa.4  uf  the  opinion  thai  Ow  prHTolrajl  Uoa 
thiit  trtiplcnl  '•■vi- 

ution  by  .\.  ij^ 

lishmcn  live  (ur  toaii  iu  Ua!.! 
bringing  up  their  cliiklren  and  k»p>iig 
hcaltlu  Trodcn,  miiolonarit!*,  taA  tMA' 
men  are  all  able  to  thrirc  there,  aa4  Ifei 
country  is  oompotent  tn  proThi«  the  faad- 
■npplici  for  a  Urge  poptdatioo.  Sir  It.  Ra«> 
son  bcliercd  that  the  proportion  of  land  ia 
tho  different  itones  ia  <u  follow* :  Atiaaii  Sfty 
per  cent  uf  tlie  whuie  is  Iu  the  tomparMr 
tone,  about  forty  per  cc-  -tM  •on*) 

anil  about  a  tenth  In  :  ne.    it*. 

fiire  g»ing  further  In  (!■  .  1  taw 

home  for  the  miqilng  pij[ii.!..i 
we  mast  ascertain  the  lonM  that  m 
to  a  European  pnpalatloa.    Thr  sarrJi 
ulatloii  of  England  and  tba  Donh  of  Eo- 

rope  could  occupy  only  a  * —  '■■  aoMk   It 

was  aUo  essential  tlmt  -  ^nmr  k»« 

much  i  !■«  renal.    Xr. 

John  V  Uoil  alM«B  kla 

that  South  .^  -  bulh  Ik* 

north  Ti'.A  -  Ile«.  I>r- 

(  ihc  talCDiltjof 

y  ''ivaaod  thraafit 

the  direction  of  iwiive  »;n^cultUT»  by  E«r»- 
pcan  intclllgcnco.  Ur.  WrIU,  a  tiareUr  ik 
Braxil,  from  whose  papers  »e  tar*  quaH^ 
calle<l  attention  to  ao  arra  In  the  amith  of 
that  country  which  misht  tw  called  the 
T  >r  Sualh  America.    To  the  nortV- 

l.iy  a  ocuulilenblr  caS'x-^ifvtt'j^ 
In^  area,  with  an  ei«o<^ia|;ly  boUthy  ifl- 
mate,  and  the  pmduoiiTv  paww*  af  Ika 
ivtuiitrr  were  Toj  tar  Isdaol  trom  tmug 
apptoitnialcly  reached.  SsretBl  Sfakv* 
iiienti<ja»d  tbi*  neosisdj  af  €mlgtuda  to  Iha 

p.^,lIl.     „.\,:.,l\„f     )t,,.|r     ■t.-.tA    «|(     tiff    |4>    Iha 

1  «n  th»  ottm- 

suy  <>i  i<'-i|>.'rAii  >'.  i'r.  J.  U.  Qanaa  *kii 
thf  nucotinn  iif  itnlnai*  wa*  nioat  tni|Hil^ 

'Hi. 
'.ui&j  It'Mi  Hi  irii  nm  oC 
-^     CleroikA  ainrf  U« 
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vAvtA  «x«rted  much  Infiuoooe  on  bealth, 
I  UiD  gtvat  thing  for  emigrants  vu  to 
«  cliinato  an  nearly  us  possible  like 
;  to  »hii.'b  tiiej  were  used. 

Aa  Bipcrlncnt  li  Bjrpnotlsm. — Mr.  A. 

Faj'lor  Iduc48  cuntribuies  lu  the  London 
B|>ect«tur  >  curious  ri'lulion  of  n  cnae  in 
■  hioh  a  hypnotizing  prai:titionor  ventured  to 
■top  ibe  beating  of  tlio  heart  of  bis  subject. 
lUlog  a  phTsician  of  the  place,  who  was 
roll  ac()u»iutoJ  wiib  the  subject,  to  himself, 
ked  him,  "  Doctor,  will  you  put  your 
^  upon  his  left  pulne,  while  I  keep  niiue 

lis  right  ?  "     Dr.  ,  says  the  story, 

'  was  skeptical  anil  hostile,  but  at  our  In- 
nce  he  con?«ntod.  Keeping  one  baud  on 
'.  lad's  wrint,  Lewis  Inid  the  oibcr  gently 
pver  bis  heart.  Within  a  minute  or  two  M, 
'  lost  bis  rich  and  vivid  color,  and  Lewis 
ated  the  decreasing  strokes  till  be  an- 
Itntinacd  tluit  they  were  scarcely  recognizable. 
*Is  that  not  so,  doctor?'  be  asked.  Dr. 
'  was  extremely  unwilling  to  speak ;  but, 
under  the  urgency  of  some  of  us  who  stood 
by,  he  at  Xsmt  said,  in  so  many  words,  that 
kbu  pulnc  hod  almost  shrunk  to  nothing. 
Fhe  bojr  etood,  a  ghostly  statue,  for  a  min- 
looger,  when  Lewis,  saying  burriodlr, 
'The  pulse  is  now  imperceptible;  we  must 
iract  this  no  longer,'  took  away  his  bund 
the  breast,  to  the  evident  relief  of  his 
nprorlsed  colleague.  But  it  was  to  the 
evident  relief,  too,  of  their  common  patient. 
\  remember  distinctly  to  this  day  the  a.ihen 
bue  even  of  his  lips,  and  the  wonderful 
idatSons  through  wliiub  the  bluo<l  found 
iU  way  buck  into  them  and  into  the  whole 
aa^  face — a  face  still  asleep,  but  now 
|b>wiiig  aa  if  it  had  traveled  a  long  way  from 
he  margin  of  the  gravo." 

Physical    Geegraphy  of    the    Medlttr- 

■eu. — 8ir  R.  L.  Pbkyfair  said  on  this  sub- 
,  In  his  nritish  Association  address,  that 
rthe  Maditcrranean  must  at  one  time  have 
^COniisled  of  two  inclosed  m  inland  basins 
like  tlie  Dvad  !^<ii,  ecpnrnted  by  the  isthmus 
bctwetm  Cape  Don,  in  Tunisia,  and  Sicily. 
The  depth  between  Italy  and  Sicily  is  insig- 
BiQcanl,  and  Malta  is  a  coulinuation  of  Sicily. 
The  aballows  cut  off  the  two  basins  from  all 
l_aDpcTfldal  communication.  The  con- 
on  of   the    bottom   shows    that  the 


whole  stmit  was  at  cue  time  eonliouous  land, 
affording  free  communication  for  land  aai- 
mats  between  Africa  and  Europe.  In  the 
caves  and  fissures  of  Malta  arc  three  spcdcs 
of  fossil  elephants,  a  hippopotamus,  a  gigan- 
tic dormouse,  and  other  auimuls  that  could 
never  have  Uved  on  so  small  an  island.  In 
Sicily  remains  of  the  existing  elephant  have 
been  found,  as  well  as  the  JUrjJiat  atuiifuut, 
and  two  epedcs  of  hippopotamus,  while 
nearly  all  these  and  many  other  animals  of 
African  type  have  been  found  in  the  Pliocene 
deposits  and  caverns  of  the  Atlantic  region. 
The  submersion  of  this  isthmus  no  doubt 
occurred  when  the  water*  of  the  Atlantic 
wore  introduced  through  the  Strait  uf  Oi- 
braltar.  The  rainfall  over  the  entire  an.'ii 
of  the  Uediterrancan  is  nut  more  thou  thirty 
inches,  while  the  evaporation  is  twice  as 
great.  Therefore,  were  the  strait  to  bo 
closed,  the  level  of  the  sea  would  sink  again, 
and  this  would  affect  the  Adriatic  and  the 
.iCgean  Seas  and  a  great  part  uf  the  west> 
«ra  basin.  At  the  Strait  of  Oibraltar  as  - 
upper  current  at  three  miles  an  hour  sup-] 
plies  the  sea  with  the  difference  between 
rainfall  and  evaporation.  An  opposite  cur- 
rent of  warmer  water  flows  out  at  half  the 
rate,  carrying  off  the  excess  of  salinity,  but 
leaving  the  Mediterranean  satier  than  any 
part  of  the  ocean  except  the  Rod  Sci.  The 
almoKt  constant  temperature  of  SO',  oonw 
pared  with  S3°  to  49°  In  the  Atlantic,  cn- 
alded  Dr.  Carpenter  to  di.4tinc:\iisb  betwc'n 
Atlantic  and  Mediterranean  water. 

CnittOMary  SarTtTaJs, — Our  knowledge 
of  primitive  civilization,  SLys  Cnnon  Uaao 
Taylor,  in  Knowledge,  is  Urgely  derived  from 
the  study  of  survivals.  Survivals  may  be 
deBnod  as  anomalous  traditional  osa 
seemingly  meaningless  or  nselesa,  wbioh- 
originaled  In  some  state  of  things  that  has 
passed  away,  but  which  by  the  force  of  cus- 
tom have  continued  to  exist.  That  the 
Queen  still  gives  her  assent  to  acts  of  Tarltv^ 
ment  In  a  formula  couched  in  Norman  French" 
is,  for  Instance,  a  survival  from  the  time 
when  the  sovereign  of  England  was  a  Kor- 
man  duke,  anable  to  speak  English,  .i 
judge's  wig  Is  a  survival  ot  the  long  hair 
which  came  In  fashion  at  the  Restorntinn : 
and  the  black  patch  on  the  crown,  with  it* 
white  fringe,  U  a  survival  of  the  black  skull- 
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cap  that  KM  worn  oTcr  the  ooif  of  vliite  ({He 
or  linan  llial  (onueil  the  head-dresa  of  <he 
acrgcaats-at-Uw  from  « bom  the  judges  were 
Mleetod.  The  procunilions  paid  to  u>  arch- 
ilvacuQ  of  the  Church  of  Englaml  mr*  a 
mooer  compnsiiioa  in  liou  of  hit  aodent 
ri^t  of  'luancring  liimiielf  ind  hi«  atlcod- 
ant  borecmen  ou  the  iJttrochial  clergj  during 
)x\i  vi^itatioDjs.  Fee-farm  rvnti,  %a  tbcy  are 
called,  are  lo  10x07  ca«<«  aurriTals  of  pa;- 
iiiciit«  for  KCrviovs  uo  lougcr  rendered.  Caoon 
Tavlor  pii;«  a  rent  of  llib  kind,  wlilcli  repre- 
icnts  a  composiUaD  for  a  oertaio  nimiber  of 
thtariM  or  ghcavia  of  com,  which  his  prede- 
ONson  in  title  rvniKfud  lo  the  Abbot  of 
BevcrlcT  for  his  lienrioca  in  "  correcting  tbr 
TillauB "  of  a  certain  parish,  who  mi(|rbt 
•Tail  Ihemaelrea  of  the  prirllcge  of  aaoctu- 
•17  that  wai  conferred  \>j  .A.theUtao  on  tbv 
mooluL  The  unchronicli>d  history  of  EnglUh 
villages  may  be  largolj  rvcovcrod  from  the 
atad;  of  such  aaoiualooa  giinrimlA.  Sir 
Ocnrj  Uaine  and  Ur.  Socbohm  In  England, 
and  Von  Usurer  and  Prof.  N'aMe  in  Ger- 
uianr,  have  made  iioni«  valuable  raaoarobea 
in  tbU  line,  and  Mr.  O.  L.  Gommehas  added 
to  them.  The  but  author  cxplalna  a  dupU- 
eatc  municipal  jurigdiction  that  used  to  fw- 
vail  at  Rochester  b;  assuming  that  there  was 
a  community  there  of  Danlab  origin,  for- 
cmed  by  Its  own  laws  and  officers,  but  »ob- 
ordinatc  to  the  rale  of  tbc  Saxon  community. 
CoDon  Taylor  also  cites  a  more  striking  ease 
at  Exeter,  where  Mr.  Kcrslake  has  succeeded 
in  delimitating  llie  boundaries  of  the  Coltic 
and  Saxun  communities  which  dwelt  side  by 
side  within  the  walls. 

Early  Prtallax  at  iTlgaWr— Documents 
have  been  recently  discovered  by  the  Abb< 
Rmpiin  that  go  to  iihow  that  printini^  w&s 
piaoticed  at  Arijnioa  before  Guteiibcrc  in- 
troduced it  in  Ventx.    They  record  that  iu 
UU  one  Procoplus  Valdfoi-hcl  (Waldrogcl), 
a  goldsmith  of  Vn^cae,  was  Utli^  at  Avlg- 
Boa,  and  instructed  two  stndonia  Ibcnr— 
Uanaiid  Vitalls  and  Ama 
the    art  of  arUBcial    wr^' 
tbem  with  the  in-- 
hiK  of  two  abeoedar 
farmtt,  a  Steel    screw,    (ortT<lght  /«rmn 

of   ttJl.    •'"!   "I*"'!-    ii.Hil.  rr,.nt».      AboUt    the 

aamc  ti  d  on*  Dathi, 

oIOMivi-uuoi:,  •  u-  -,  Iu  >.,v  mub«  art;  and 


r*o  yeas*  Ut«t;  «B  lb«  Hah  et ) 

ba  entered  into  as  ^tvnacnt  wltb  ihxl 

to  supply  him  with  twcsitT-srtea   Ba 

letters  cut  iu  iron,  and  other  I 

Ibe  prsctioe  of  printiuK.     At  Htm  1 

the  Jew  aitreed  not  to  disdose  iIm  I 

ill    '  irscticc,  to  any  • 

V  oialned  at  AiigBMl  ' 

II'  <      A  p«rtaenti|p 

b<  .  ifoghel   ti)<!    tds    t«o  fa 

BCuilcnu,  trom  wIk  tl««dtei 

U<6,  Jti'iug  wp  bh ._  u.r.  imp 

whether   of   iron,   steel,   eopfirr,  lead,  1 

other  mt-taU,  or  of  wood.     I'- 

oath  on  the  Qoly  I3«>p«l«  thai  ' 

ficial  writing  tan^t  him  by  Vtii: 

a  true  art,  ao<l  easy  aad  oacf  ol 

who  deattwd  lo  mvtk  U  H  aa4  •mI 

it.    It  is  qoesCkBed  vfccrtWrlUa  ( 

was  obtained  u>  avoiil  the  iBpatallaB  1 

eery,  or  lo  commit  yitalia  lo 

that  the  invention  was  a  waettmHi  aaia 

These  tran*»'-'''-'  ''-"^   '>•'*  wWkG«l(» 

berg  waa  H:  :  at  ^ItmImi;. 

and  their  date,  u  coniimio!,  wasU 

noQ,  Instead  of  Menta,  aa  iha 

where  printing  waa  oirriad  •«. 

Sparraws  aad  RaUaa. — Aa 

on   tin-   F.ni:li»b  •parrriw  1» 
Cook  in  a  BaUeiin  of  the  MicU^M  j 
ursl  Experiment  GuUon.      Xo  1 
is  mode  o^Oft  the  •^•artnwa,  nac  U  anyl 
ptoof  adduced  uf  thm  uU  charpa*  ttial  1 
too  namcroua  they  art  a  noisaa**  and  j 
th»y  drira  away  olliar  liMs.    Wa  1 
we  do  not  lava  ikM,  for  Ika  gaod  tkQ  ] 
done  In  eleariog  diy  ttt«*  i4 
worm*.     A*   to   tivlr  faxovpaCJ 
01  ws   hart  tKe 

sii'  '■■•■w  Tori,  wWn  th«  { 

have  been  tin  laqgcal  sod  hat*  1 
ths  tnmt,  that  sIms  tlw  kw  caae  is  to] 
teet  other  hint*  atptnsi    ttm 
gnn  and  tha  boy  wMi  a  atoao,  ikv 
hare  bean  harwaiiy  THy    (sat,  as* 
1  by  Uw  sfiannwa,  a>d 
rtaf  w«f«  man  ottta  aa^  I 
lU*  tfar  asaailliai  tint  at^  oa« 
•    resfunaMa  for  iIif 
sooK  and  ftWally  bMa  la 
Cbok's  rniifT  rsruklaB  aa 
pleaWT  '  1  n<  the  fntly  1 

bouatk.:   .^.    —.   ilcsarwnioB  of 
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3red  dollars  were  paid  out  in 
>n  from  July,  18S0,  to  March,  1890, 
Tnr  in.OST  rpuTDw.hcaiU."  Most  of  the 
bir<l»,  Mr.  Cixik  taya,  wore  rvd-polled  linnets 
-Tiluablc  blrd.1.  It  would  perhaps  be  bet- 
Cf  to  protect  the  gooii  birdi  more  efficiently 
ail  not  worry  so  much  about  the  Hiiarrowi. 
lutt  plan  hat  had  excellent  resulbi  in  \ew 
lenoy. 

PrnatDrnty  of  Ihf  Eiirth't  Fettarrs* — 
'  A  paper  wa»  read  in  the  American  Oeologi- 
e«l  Society  by  Prof.  E.  \V.  Claypole,  trav. 
i^ing    the   doctrine   toward  which   a   few 
ologist*  are  tending,  Ihat  the  sea-beds  and 
continental  niassca  are  periimncnt  and 
lialv  back  to  the  ori'^nal  consolidation  of 
'.  earth's  cni.it.     After  rericwing  the  mt. 
I  arguraenta  by  which  this  theory  is  pup- 
nrleO,  the  author  concluded  that  "  we  have 
eridenco  of  chanjre  of  lerwl   to   ac- 
ouut  for  the  converEion  of   the  deep  tea 
nto  dry  land  and  vim  vena,  and  that  the 
Dce  of  di<e[i-sea    deposits   among    the 
tmtiflod  rocks  is  not  a  valid  obji-ction.     It 
oiilil  also  follow  that  the  depression  may 
part  of  the  world  according  to 
'Tet  unknown,  but  that  when  a  de- 
pression la  full  of  sediment  rc-elcvatioa  is 
to  occur ;  that  the  deep  ocean-beds, 
stcoil  of  being  pennanent  outlines  of  the 
'earth's  contour,  ara  subject  to  the  same  laws 
of  eleratlon  that  govern  the  rest  of  nature. 
On  this  view  the  occon  abysses  would  be 
areas  of  subeidenco  unGlled  by  deposit   be- 
eause  they  were  out  of  the  reach  of  shore 
SCtlon,  rather  than  permanent  depressions 
I  Ibe  earth's  surface." 

DcBoeney  and  the  Charchn.— The  In- 

loeuce  of  Democracy  on  Religion  is  the  sub- 
cl  of  an  article  in  the  London  Spectator, 
tied  by  the  popular  enthusiasm  aroused 
t  funeral  of  Mrs.  Booth,  of  the  SaWa- 
tioD  Army.  The  author  accepts  the  story 
Df  the  Salvation  Army,  and  the  story  of  the 
cyan  movement  of  the  last  century,  as 
ony  lo  the  onoonsdous  influence  of 
^•moorutic  feeling  on  ecclesiastical  or^ni- 
nHoo ;  and  he  tielleves  that  the  whole  char- 
acter of  the  Reformation  and  its  offshoots 
ittaa  been  gravely  affected  by  the  attraction 
bf  democratic  forms  and  phases  of  feeling 
raUgioni  mitates.    Doth  Judaism  and 


Christianity  have  always  placed  the  poor, 
and  especially  the  poor  in  spirit,  alwve  thoso 
accounted  the  poascssori  of  this  world's 
privileges  ;  and,  as  a  conae<iuence,  these  re- 
ligions have  etruck  at  the  heart  cf  slavery, 
and  have  raiitcd  women  to  the  spiritual  level 
of  men.  The  earlier  Protestant  enthusiaFm 
may  have  profiled  by  the  democratic  aver- 
sion to  specially  privileged  spiritual  ordcrSi  j 
like  the  priesthood  and  the  episcopate.  Tba 
recognition  by  the  Wesleyans  of  the  minhi- 
terial  capacity  of  the  laity,  and  the  jealousy 
n);ainst  a  hicraa-hy  manifested  by  many 
other  of  the  Nonconformist  churches,  gave 
the  religious  world  a  consciousness  of  the 
popular  advantage  which  a  more  emphatic 
development  of  the  democratic  idea  in  re- 
ligion bestowed  ou  those  churches  and  sei-ts 
which  were  founded  on  free  choice  by  the 
laity  of  their  ecclesiastical  representatives. 
The  Nonconformista  have  been  compensated 
for  their  rejection  of  state  privileges  by  be- 
ing brought  thereby  nearer  to  the  people. 
The  influence  of  democratic  tendencies  in 
other  churched  is  also  marked.  The  univer- 
sal tendency  in  Ireland,  whcro  the  prlc?t- 
hood  arc  of  the  class  which  feels  most  keenly 
the  pressure  of  democratic  principles,  to 
modify  and  even  defy  the  authority  of  tha 
Roman  Catholic  Church  in  the  interest  of 
tlie  peasantry,  has  been  very  startling.  la 
England  the  Episcopal  churches,  both  An- 
glican and  Roman  Catholic^  are  curiously 
divided  between  the  strong  democratic  sym- 
pathies which  their  rulers  feel  under  tlio 
pressure  of  public  opinion  and  the  natural 
leaning  of  their  theology  against  anything 
like  concession  t«  the  lawless  cravings  of  I 
the  human  heart.  Roman  Catholic  dignita> 
ries  in  Enghusd  express  their  sympathy  with 
Irish  offenders  ogninsi  the  law  and  with  re- 
calcitrant bishops  In  Ireland.  Church  con- 
gresses discnss  social  reforms  with  a  dispo- 
sition to  find  a  middle  grotmd  between  the 
old  principle  of  individual  right  and  liberty  j 
and  tlie  new  collectivism.  In  the  Cuil«d' 
States  even  Roman  Catholic  priests  tako 
part  with  the  Knights  of  Labor  and  ignore 
the  nutliority  of  their  bishops.  English  Ro- 
man Catholics  support  earnestly  movementa 
known  to  be  popular,  and  when  there  Is  i 
•trugple  botwcon  labor  and  capital  the  great- 
est man  is  on  the  side  of  labor,  ofieo  when 
labor  U  in  the  wrong.      Everywhere  the 
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spread  of  democracy  Is  redressing,  and  more 
ihjra  redresses  the  baUnco  6f  tt- ligSous  |irt- 
po3seg$iun.  Yet  it  In  a>rtain  (iMt  no  rvli);- 
ion  will  rcmnui  [lopiilur  long  which  dw-'s  not 
put  a  Btrnug  curb  on  the  i>assion»  and  wbliuj 
(if  biinian  iiaturo.  Thi«,  tuo,  is  felt,  oud  the 
cour<e  uf  icdusiiuliuii  U  modified  bf  the 
feeling. 

8h«rUr  Ooars  and  lTasr«.— An  clabo- 
mtc  review  of  iho  probable  effects  on  wugw 
of  a  general  rvductioo  in  the  lioiiis  of  Ubor, 
presented  in  the  Drltish  Association  br  Prof. 
J.  E.  C  Munni,  brought  him  to  the  follow- 
ing conrlu.Vion.* ;  I,  A  redaction  in  the  hours 
of  labor  which  is  neither  universal  nor  nni- 
form  will  tend  to  reduce  the  net  product 
available  for  division  among  the  producing 
clnftiies,  but  imch  ruduclion  may  be  leAsoned 
or  coimicmcted  hy  greater  efBcienc]r  in  Ubor 
uul  in  tlie  u^e  of  capital.  3.  Capitol  will 
be  able  to  throw  a  portion  of  the  loss  on  1ft- 
bor,  and  labor  generallv  will  be  affected.  8, 
Any  check  to  the  accumulatioa  of  capital 
due  to  tlic  reduction  in  the  net  produce  will 
tend  to  raise  interest  and  lower  wages  ;  but 
this  mar  l>e  avoided  to  tome  extent  bv  the 
more  economic  uae  of  capital.  \.  Tlic  re. 
duetion  in  hours  will  not  neo  n 

the  number  of  the  nnemploveil,  !i« 

it  will  not  increaiie  the  pu^chaIl!n^  [Kiner  of 
the  consumer,  and  will  not  alTert  the  chief 
cause  of  povertv  incident  to  our  present  or- 
ganization of  induiitry.  S.  The  {m.^ilion  of 
the  chronic  unemployed,  or  resiiluuin,  will 
not  be  materially  iruprored.  (5.  In  ?o  far  08 
additional  lalKirers  are  employed  to  maintain 
the  not  pntdiioe,  it  will  be  at  the  crponw  of 
other  workers,  if  the  net  produce  remains 
the  same  but  the  number  of  prodncera  in- 
creases. It  is  uecessury  to  point  out,  the 
author  added,  that  argumenti)  which  may  b« 
urg«<l  against  a  general,  thouch  nneqaaL,  re- 
duction of  hours  do  not  apply  witli  the  same 
fnree  to  a  rc<luction  nf  hour*  in  a  (utrlloulor 
trade  thai  may  be  the  subject  of  npcdal 
•conomic  »urrotmdinp«.  Rcf." 
to  express  an  opinion  on  lh<>  "i 
reducing  hours  In  » 
for  piample — the  t- 

investigale  these  snrroundings  In  order  to 
(ftlmato  what  loa*,  If  any,  will  occur   uiui 
upon  whom  nich  loas  will  fall,     (tn 
U  there  be  a  loM  hi  o  partimitar  indu-..,.  .., 


rla|Mg 

'3 


a  natiotul  lea,  M  may  b«  toot* 
good  lo  the  natliia  Wy  ttitf  >— »fl»lat  i 
on  the  worUng  daMM  of  p«uar  I 
Hence  the  Importaaea  of  aakiiig  vbat  Ik* 
working  rlaawa  will  do  vilh  tba  boans  lht% 
gain  froni  loU.  BcasOB*  draw  fron  co- 
rent  movrnii>ruU  were  givm  fur  l>e&«t«e  B 
probable  that,  ~n  far  ui  the  akilM  iad»> 
trios  are  cori  workers 

the  whole,  uiili„ ual  leisure  j 

OKT  credltalde  to  th»raaelT*«  aod  < 
the  state.     Pruf .  A.  T.  Uadlcy,  of  ' 
lege,  in  the  ducusdon  of  lhi>  p*p«r,  i 
results  of  an  liiTe~'°  Mcii ' 

ten  years  ago  Into  t  iiQt{>«t  of  i*- 

hour  workman  in  tai.uriu  ia  Maaawbaaalli 
and  oU'ven-huuT  men  la  Onttliw4t—L  TVs 
result  was  in  favor  of  ten  boon  lo  TIa— 
chusetts,  and  was  prorad  not  to  Im  owUif  to 
any  difTerence  in  thi-  hratth  of  tlw  work—, 
but  largely  lo  the  fact  that  the  vrarkatB  if 
the  Hassaehasotts  mills  were  of  a  aapciior 
elojia  to  thoM  of  (Vmnecttcni.  Han*  vu  4 
pr<K-ess  u(  a  sort  of  natural  nettrUoo  (t^ 
on  among  thote  who  did  nut  tnijid  Itw  kac 
day  and  could  not  itoud  the  iacreoaed  past 
o(  tlic  nhori  ■'■  r<4Baa 

for  the  eitr.i  lalaiW 

leca  the  ncnrwaty  of  incrcawd  exortno. 


FM  ni  raclUrf  CMMar  C«(ar 

■  paper  on  taal  and  fogiure  enal  lar  i 

Prof.  J.  J.  namUMtl.  tn  the  Britioii 

tion,  contnulleted  the  hlca  that  Ilia  muUtfi 

ooal-iar  colors  are  all  fugitive  whlW  tba  i 

or»  of  tlie  older  vegeUtil*  dy 

fift.     Therv  are  fut  and  rneUSt*^ 

b.  •  ■''Kmi  fltel 

,!>>  ar 

winch  about   iliirty  arc  crtmnaty  laM 

an  equal  numUr  or  mor«  are 

fast.    On  the  other  hand,  out  i>{  the  tUjt; 

or  «o  tiBlural  dyi'-atuffs  usoaily  taiptoywdj 

count  ten  aa  p«ini(  fatt  color*.     W* 

therefore,  a  total  of  abqut   thm 

nuidr  l*A  cul'iar  oolron  aa  of  (ai«  : 

1  t«iat«las  I 

HKkt  BOW  10  < 

[■aiifi  Usat  wv^re 

!!trecual-taLir4y«>; 


as  agi^H 


T-, 


(4    Iha 
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I  of  renderioR  tlie  (ugitUe  colors  fast, 
be  aMwcrcd  in  the  Qugntive.  The  fast 
fu^Uiro  cbaracter  ul  ■  color  is  ui  iiiber- 
at  property  of  ihu  colurin);  innkter  used,  and 
da  mAinlr,  If  iiut  cntiri'l)',  u|Kia  iU 
nl  oiiiistiiiitioa.  In  order  to  hiiprove 
Btnefs  of  ouul-tar  colon  we  eliould  ex- 
ijoe  thoroughly  the  ebaraolerUlie  uf  every 
nlorlng  matter,  then  chooae  the  fiule^t  and 
vjcct  the  rest,  or  only  employ  them  when 
fcctly  admissible.  Such  a  pro- 
cting  the  (tttcat  has  gone  on  in 
t«  pasi  with  reference  to  the  dye-woods, 
nd  «iich  ia  the  sifting  process  now  nt  work 
nong  the  coal-tar  colors.  Side  by  side  with 
]iis  must  run  the  selection  of  the  most 
brilliant  and  most  cosily  applied  of  the  fust 
olorv,  HO  that  th«  ultimate  goal  of  pcrfec- 
llou  to  which  we  would  thus  attain  would  be 
bare  all  our  colors  fa3t,  brilliant,  and 
(!ly  applied.  Oiren  a  f;ood  range  of  brill- 
Hit  oolom,  it  becomes  poi!$ible  by  their  va- 
fitd  oombinatioos  to  produce  tho  most  pe- 
alUr,  pleasing,  and  attrnutire  simdea  of 
ays  and  olives  and  browns,  and  the  thou- 
(ood  and  one  delicate  tints  beloved  by  the 
utiat ;  and  they  yield  when  desired  a  rich- 
BWa  and  life  and  body  of  color  compared 
vilh  which  older  colors  arc  poor  and  lifo- 
Icffi.  Let  the  artist,  inexperienced  perhaps 
^ — l^in  the  application  and  proper  use  of  coal-tar 
ulora,  conRne  his  attention,  if  ho  wishes,  to 
^IDor«  somber  and  older  dye-stuffs,  but 
;  allow  him  to  persuade  you  that  there 
if^no  beauty  or  pomiancnce  or  other  quality 
f  of  exoelk'uec  in  any  of  the  uonl-tar  colors  of 
to-day. 


NOTES. 

Ttat.  F.  v.  Rfurr  takes  a  hopeful  view 

Df  til'  '        '        "I  results  to  cimie  in 

lapici  ''iment   and  iiivey^ti^rn- 

jtion.     :..    I  .      it.  in   his   aildrcas    last 

Ifull  belorc  the  Society  of  Economic  Entn- 
|tni>logi«t>,  OS  one  of  the  most  inviting  field.'* 
Ithe  eoart-h  for  new  v.irieties  or  apecics  of 
l^ie«Ni    and  •hi'ir  intmi|iicii,iii ;  "for  just    08 

i  in  the  past 
nc  Italians, 


IPe  cither  known  to  occur  or  mov  be  found 

in  pan."  of  AfnVa  and  Asia."     The  further 

|»tu.l'  li'  b<;p  fornRC  plant*,  and  the 

julr'  I  aoclimatluUoQ  of  such  as 


arc  known  to  be  valuable  to  parts  of  the 
uountry  where  they  do  not  yol  ovcur,  are 
very  desirable, 

A  m:w  spice  adulterant  Is  described  by 
Frank  A.  Hennesey,  Ph.  G.,  in  The  f  imrmv^ 
ceutical  Era.  It  consists  of  ground  ciockers 
Diade  from  a  very  low  grade  of  wheat — but 
little  better  thou  cattle-feed.  The  powder 
thus  obtained  is  colored  yellow  with  turmer- 
ic, block  with  chorcoal,  brown  with  Spanlhh 
brown  and  turmeric,  etc.,  aeeordiui;  to  the 
spice  it  is  to  adulterate.  The  bi.ieiuts  aro  j 
made  in  a  steam  bakery  in  Philadelphia,  and 
large  quantities  of  them  have  been  delivered 
til  a  certain  spice  house  in  the  same  city. 
The  presence  of  this  adulterant  can  not  lie 
detecte<l  except  by  a  chemical  analysis  of 
some  diOicultr.  Ordinary  cracker  dust  hoi 
also  been  u^ed  for  this  purpose. 

A  coniiMPOiiDK."tT  of  La  Nature,  from 
Bagdad,  describes  a  shower  of  rain  accom- 
panied by  a  fall  of  "  manna,"  that  took 
place  in  August,  189<'>,  around  Mardeeu  and 
Diarbekir.  A  surface  about  ten  kilometre* 
in  circumference  was  visited.  The  uutritioul  ] 
substance  was  picked  up  by  the  people  and 
made  by  some  of  them  into  bread,  which 
hnd  a  pleasant  taste  and  was  easily  digested. 
A  specimen  of  it  sent  to  La  Noture  was  in 
the  form  of  spherules,  about  as  lar^re  as 
millet-seed,  agglutinated  topothcr;  wii»  yel- 
lowish on  the  outside  and  white  within.  It 
proved,  after  a  botanical  examination,  to  be  a 
lichen  (  Letannra  tidilfnta),  which,  aevonlingJ 
to  Dccaisnc,  is  common  in  the  arid  mounU 
ainous  regions  of  the  Tartarian  deeert, 
where  it  lies  on  the  ground,  distinguishable 
only  by  the  mo^t  prnctieed  eves  from  the 
gravel  with  which  it  is  mingled.  Parrot 
told,  in  18'.i8,  of  a  shower  of  it  which  fill  laj 
Persia,  where  it  was  collected  by  tho  pe<i)il4 
and  was  precilily  eaten  by  cattle.  The  p»t^' 
tides  had  probably  been  taken  up  by  some 
whirlwind  and  separated  from  the  accom- 
panying sand  while  passing  through  the  at- 
mosphere. 

A  Bou)  derice,  which  will  also  fumifh  a 
new  source  of  excitement.  Is  suggested  by 
M.  Aristidc  Bergc",  a  French  cnpine^-r.  In 
the  shape  of  an  (ili-ralor-cnr  t«i  fall,  with  its 
p.-i.«<ien;.:prs,  thr  i -and  feet,  or   the 

hoiishl  of  the  1  During  ils   fall 

the  machine  will  mi.,,.,.,  u  velocity  of  abnutj 
2'i'l  feel  per«ec<md,or  more  than  twice  tin 
nf  lli.<  Mwifte.«t  PxprcHS  tmln.    The  car  will  1 
built  in  the  form  of  a  long  cone,  streug 
ened  by  inner  eone«  whieh  will  act  to  pr 
vent   the   sudden    coropresfion   of   the   air" 
within    the    chamber,    and    will   bo    about 
■'■  ■     '    t   hijh.     To  break   Iib  r"    -    -  !l 
will  lie  pmvidi'd.  If' 
I  li   the  machine   wi"   •'■  I 

(link  i»o  gmdunlly  as  to  rcti 
of  shock.     A  picture  Is  pn' 
signer  showine  the  car  carrjtii^' 
pie  in  ils  headlong  juurney. 


THE  POPULAR  SCIENCE  MONTBLT. 


A  traqra  collcetiaa  of  mlzTKiini: 
forai*<l  at  HctignUBd  diuii^ 
Hot  (iitJks  hftc  been  Umgbl  i 
lir.  IIeaJ7  Sebohm.  and  U  to  be 
in   tbc  mttanl  hutoty   dr{)«rtiucr! 
itritttb  Mascum. 


Ohikt Annas  ouIp  on  Vracu  to  t««t  th* 
eeadatioM  o(  IL  -  'i  rwpveliug  Ita 

raUdioa,  iiufieaic  latioo  is  alow, 

■nd  is  Bsde  in  «a>-ii  4  vs*  liitt  the  relative 
pnririoa  of  the  spota  an<l  tefrain<tor  do  not 

S|^fQQ|4|    a»**   ri,-.tftKl«   ^haniT.^    .l..ti...>    i^.t.i' 
}»;thal  t 

?5«»l  {ntiod  wf  !•'  .'">ut  Sid 

,  and  tb«t  Uw  u  >'a  uf  the 

i*  ttosM  perpstdiculni  tu  tlie  place 
ofblt.    TInse  eoadarfoos  support  tb<we 
by  ScUnpaxelli  from  an  exieodcd 
dUcairifltt  of  all  IIm  obierTBtioDg  of  the 
plaaet. 

A  ctmoca  hwtanrs  of  proteeliTe  mlm- 

i«  a  load  b  '' "■  -'  by  Mr.   Robert 

,1^  Durli^  The  niiucloa 

I'litrnitiiji  >er«  (a5   usual) 

t  factiiun  tliat  the  bode  01 

WVv    tnir.'ito    niHinlrs   of 


■i  r^«iii. 


r,   in  ilix    ' 
that  tli«  Gr- 
gJTB  lOO;  tlio  .. 
arrics  (fint.   ttii: 


A  KlTVBia  of  exp«rini*n(<  «i  lft»  fi«. 
pftmtivp  Y'- 
c*>rdod  in    " 


anil  :, 
Til* 
acil 
ni*l> 

pctilc^     »r:v 
fri\i-n    tlicni. 


i.-.L,. 


viil. 


■   10    ' 

I  of  (t«m«. 

rlr  OTCT  the  toad'd  baclt,  autl  odd  rpmu 
it  «t>rT>  al»Q  to  lw>  »r<<n  oo  the  leg*  anil 
"Xow,"  . 

'  •■i?n  in  itc  t. 
Md  ahnilM,  «,,„ 
'    »'   :  of   graTci   and 

.i.~.t  hare  betin  al- 

inalc!   Its    f 


miijil 

from   I 

•orrcl,  »uil  ilcaJ  Iwuvc- 

doubt  Dot  that  thU  ani 

f  would  aid  it  matcri^iiTv  in   caju'inug  lai* 
ri8  necc&sarjr  for  its  eubaittonce." 

I>  '^  r«e«^d  air   ■ 

boiiiU"  \tf*  for  »(ii 

nd  alio  lor  rvirigcrating  purjiosi  j. 


As  Eilin>)i!f/ii    nhv-^Io 
mlon  Tir  I 
iboiK  °Ik 


l.in     vtnlrl     Iri 


Uff 


AiTiptc  <■■!  law.in»\'»«  I 


tljc 


lD«f>f«ttBS     tW 


St>( 


jlnl 


(tr«« 
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